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ABSTRACT 


The territories and territorial behavior of male ruffed 
grouse (Bonasa umbellus) were studied in southwestern Alberta 
during the spring, summer, and fall of 1969. Nine different 
territorial males were under observation for a cota ot 


approximately 100 hr. 


Behavioral patterns involved in establishing and main- 
taining a territory were readily divisible into three com- 
ponents (ll) Restriction of all activities to a clearly 
defined space. This included courting females and fighting 
with, or pursuing other males, and performance of routine 
activities such as feeding, dusting, and sleeping. (2) De- 
_fense of that space. This was accomplished mainly through 
the use of threat behavior; either drumming or, rarely, 
actual fighting. (3) Advertisement from the space. This 
consisted of audibly advertising occupancy of a territory 
by drumming. 

Courtship and threat displays were similar. Consum- 
matory behavior (attack or mating) was released in the 
territorial male through the behavior of the intruder. An- 
tagonistic displays were based on the erection and presen- 
tation of various feather groups, notably the ruffs and tail. 
These feathers were accentuated by their movements in display. 

An analysis of dispersion of territorial males suggest- 


ed that ruffed grouse are a non-lek species, in that males 
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live and display alone. 

Territories were primarily mating areas and indicated 
that the function of territory should be regarded as behavioral 
phenomenon, rather than a spatial or geographic one in 
ruffed grouse. 

Drumming logs were the focal point for territorial 
activities of the males in spring. The pattern of use of 
areas near the logs varied daily and seasonally. Daily, 2 
periods of concentrated use near the logs were seen: in 
the early morning, and late afternoon. As the breeding 
season waned, after mid-May, a lesser absolute amount of 
time was spent near the logs. 

Minimum sized territories of about 1.0 acre were es- 


tablished and maintained; they did not appear to overlap. 
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Comparison of the activities (average per 
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Location of study areas in southwestern Alberta. 
Typical habitat within two different territ- 
epies studied (Bast Study Area) in 1969. Note 
Sparse understory in each and the drumming log 
Lt yee. 
Summary of selected activities of ruffed grouse 
on the East and West Study Areas from April to 
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Daily pattern of drumming activity determined 
from hourly counts of the drumming sounds at 

one listening stop, mile 11, West Study Area, 
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The total number of drumming sounds and the 
birds producing them, heard daily at 13, 4- 
minute-listening stops along an established 
transect (mile 4.5 to mile 12.5 Forestry 

Reserve Road) in the springs of 1965 to 1969. 
Typical behavioral postures of territorial 

male ruffed grouse. 

a) Resting posture 

b) Tail display posture 

c) Alert posture (Photograph by Mr. R. J. Long) 


GeMawittoepOS ture (Photograph by Mr. L. CC. b. 
Bogaert ) 


e) Intensive threat posture 


yal 


22 


bh 


Si Tis 7 
44 + 
4j0Hi . eee 
; 
| dl -. ‘ 
ATs ~ LEG ~~ 
»=«steeeoeees«® 
a 
>(icv 9 7 
— r va BD 
- 4 
vatuan , 
Maile 
2 id 
¢? > ‘ 
, 
\ 
ey eine 
yas 4 
— @ - 
ts 
“7 ry 
A * 
o 
= 


"7 
> 
- 
*- 
ms 
. 
> a ee ~~ s 
=> fy) i b py es 
fy —, 7 = 
; 
mat (ss \ 
» 3 ~~ 
5 + Se B&B iin 
‘ ° . ° a 
a 
7 ween, ; : 
~ - 4 : iv ae * , 
: - 
3 . ‘> + =f mo . 
- S - a 
a = 
~cwl . is 3re7Ggec 
o-* * ‘ ‘ ** ei 8 
i 
dan 
> - ‘ 2 
zx 4 . ® 
! f 03. Ve’ aus 
« * 
[ f cote ouninasreri 
' ¢ — ait 
| - 
> | ad = 
. 7 - c = 
r] ry > | . o 
- y i ras 
sm 12 
Ps S a = - . 
“me a ec 
5 =-€ 3 f eri ci. 
< s 4 a 
2 +4 : a am 


= 
‘ = Br 'eEcteg 
- ~ 


OIRO WT ZO Ps 


IR VsOn STvI30¢ gist ee 


(Orapegéd 


Fig. 


IF Wear 


bige 


Paige 


aged 


fie 


oF 


Oe 


ily 


f) Intimidation posture 


Note: both postures "e" and "f" were drawn 
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Amplitude charts of 6 male ruffed grouse 

made from taped recordings of the drumming 

sounds of the males in southwestern Alberta 
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Rnytams OLecrumming sounds ot 3 males, No. 
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Relationship between the number of drumming 

logs used (1968 and 1969 combined) Say eens 
territorial male in the West Study Area, and 

the distance to the nearest neighbor in the 
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Results of the experiment designed to test 

the functions of drumming. Horizontal bars 

represent periods when the taped drumming 

sound was played. Vertical bars show some of 

the times when traps were checked. Bird 

"Sightings" refer to unbanded ruffed grouse 

that were seen near the trap cells but 

which were not caught. Male No. 901 was the 
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Field maps of the activities of male ruffed 

grouse in the vicinity of drumming logs. 

Three males are shown; in addition a map of 
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Thesnature of territory, and ternpitorial behavior, of 
male ruffed grouse (Bonasa umbellus) were studied in south- 
western Alberta in the spring, Summenm, and fall of 1969. 

Territorialism in avian populations has received con- 
Siderable recent study (Carpenter, 1958; Hinde, 1956; others). 
Establishment and maintenance of territory involves: res- 
triction of some or all activities to a defined space, and 
defence of, and advertisement from, that space (Hinde, 1956). 
Since this behavior is most common during the reproductive 
season, studies of territorialism usually include an analysis 
Otmcie COUnt ship displays. 

Territorial behavior has been well described in the 
Letreon Osmijort helo / se lLumsden., 1961. iIMacDonald, 1968: 
Watson and Jenkins, 1964; others). However, less is known 
about how these displays relate to the biology of the species 
or to the relations among adjacent, territorial birds. This 
is particularily true in the grouse that display alone; the 
non-lek species. 

There are two main views regarding the nature of 
territory in bird populations. One stresses that it is a behav- 
ioral phenomenon, rather than a spatial one (Carpenter, 1958). 
The wother view holds that it is primarily. an ecological 
phenomenon, important in partitioning the available habitat 


(er colwieelo>oee Lt would seem that (territopialism includes 
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2 
both behavioral and spatial properties, although the benefits 
derived from a territorial system could be primarily spatial, 
for example, as ensuring an undisputed use of a food supply; 
or primarily behavioral, for example, as an aid in bringing 
mune sexes copetner for mating. Thesvarious "definitions of 
territory illustrate the lack of general agreement as to 
LES DLOVOpiGal saemirircance= (hack, 966). 

Weeden (1965) discussed how a quantitative study of 
territory would provide some understanding of its functions, 
and give some indication of the behavioral systems involved. 
Two approaches to a study of territory could be made. In 
one the space utilized by the bird on a daily or seasonal 
basis could be studied. This would indicate any changes 
in the spaces utilized during the reproductive season. [In 
the other approach, a study of the activity of individual 
members of the species could be made. This would indicate 
the use of the areas inhabited and the nature of the behavior 
involved. Both approaches need to be taken in order to 
provide a full understanding of the territorial system. 

The term territory has often been applied to any space 
defined by a solid line connecting outer points of sightings 
of birds regardless of the time interval involved between 
EUS niainesmet ne ctage Of the breeding cycle, or type of obser- 
vation. Commonly, territory has been defined as any defended 
area (Noble, 1939), but if temporal changes in patterns and 
type of use of a space can be demonstrated, then it would 


appear more realistic to define the activity, including 
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defences by a bird in a clearly defined time interval, and 
ehewspacesusea concomitantly. 

In the present study, a quantitative analysis of ter- 
ritorialism of ruffed grouse was made. Briefly, male ruffed 
PReUseese eC tse leValeds Sites, Usvaltyeratlen logs. from 
which to perform a drumming display. The display consists 
of a series of wing-beats made by the male, and results in 
the production of a number of dull thumps, the drumming 
sound. More than one drumming site may be selected, and 
these are distributed over an area termed the activity 
eenter (Gullion, 1967). Whether or not ruffed grouse defend 
an area near their logs (a territory) is unknown; some 
workers (Palmer, 1963; Sumanik, 1966) use the term without 
definition, while others avoid the use of the term (Fowle, 
1953; Gullion,’1967). In the present study the term territory 
will be considered to represent a defended space. 

Information about the antagonistic displays (reproduct- 
ive and aggressive) of male ruffed grouse in nature are 
almost completely lacking, and these were also studied. 
Changes in behavior and spaces utilized by individual males 
were analyzed in relation to the stages of the breeding 


season. 
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2eebolr lr) LONSOR THE STUDY AREAS 


The same three study areas, the East, West, and North- 
west, as described in Sumanik (1966), were used in the present 
study (Fig. 1). These are located in the Sheep River Valley 
of the Bow River Forest Reserve near the R. B. Miller Bio- 
logical Station. The station is about 20 mi west of Turner 
Valley, Alberta. 

Briefly, two major plant associations occur on the study 
areas: a closed-forest, climatic climax dominated by white 
spruce (Picea glauca), and a grassland topographic climax 
dominated by rough fescue (Festuca scabrella). Various seres » 
of the climatic climax are represented on the areas: trem- 
bling aspen (Populus tremulotdes), and lodgepole pine 
(Pinus eontorta) seres. In the East Area, the forest cover 
is dominated by poplar (mainly trembling aspen, but with 
some balsam poplar (P. balsamtfera)). Forest cover is in- 
complete, broken by open grassy slopes and benches, and 
ravines. By contrast, the West and Northwest Areas have a 
nearly complete forest cover, with white spruce and lodge- 
pole pine found in pure stands or intermixed with poplar. 

In spite of these differences, male ruffed grouse used 
drumming logs mainly in mixed wood of spruce and poplar in all 
three areas (Sumanik, 1966). Two areas where observations 

of male ruffed grouse were made in the present study are 
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Fig. 1. Location of study areas in southwestern 


Alberta. 
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j@eentlaEORY OF PAST RESEARCH 


Researeh on ruffed grouse"in the vicinity ‘ofthe 
Biological Station was begun in 1959 (Lewin, 1959). In this 
work ruffed grouse were shot indiscriminately in the area 
from 1959 Gosely6oIwAn analysis of the crop contents and 
reproductive processes were made. Evans (1961) spent one 
season studying the reproductive behavior of ruffed grouse 
in the same area. 

The first systematic studies were begun in 1964 (Sumanik, 
1966). This research was concerned with a vegetative analysis 
of drumming sites and with the effects of biotic and abiotic 
factors on drumming activity. At that time study areas 
were delimited and drumming sites were located, marked, and 
mapped. Since then an annual census of the male population 
in the East and West Areas (1966-19693) and in the Northwest 
Area (1969) has. been conducted. Drumming males have been 
routinely captured and banded, and new drumming sites marked 
and mapped (Boag and Kiceniuk, 1966, 1967; Ewaschuk, 1968; 
present study, 1969). 

In 1965 all drumming males in the West and Northwest 
Areas were removed (Sumanik, 1966). All males were not 
removed from the East Area, but each year an undetermined 
number of grouse are taken by hunters in all three areas. 
The numbers of males banded and the number of drumming sites 


used each year (1966-1969) in the East and West Areas 
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are shown, in Table 1. 


Table 1. Number of drumming male ruffed grouse on the 
East and West Study Areas, 1966-1969. Total 
number of marked birds present each year is 
also shown. 

Study area Number of drumming Number of marked** 

(size in Sites occupied: birds: 

acres)* 

PO Om SOW ee LOO ba63 POO bdo 7.8L 308 eL969 

East (962) ata Pr ak: 4 9 Ome 2 

West (608) Ling 28 41 36 10 2) Ze 20 


* Sumanik (1966) 


** Including those that survived from previous years. 


These data show that the male segment of the populat- 


ion has increased since 1966, "peaked" in 1968, and declined 


slightly in,1969 in«bothsareas., Thextable shows. the trend 


in numbers of birds and the population level at which the 


present study was begun. 


ear ne g2vorg bottuy olem potash to seame 
bebe? .fae)-300) , essvA ybusTe THEW bites dais. 
at tips dane tasactq> abrid boxes te qe it 


woe! aie o “6 
a le ae 
ftparyren Yo 39 imu aaa 1 io ecu e 
. sehrr eb iaiece.s) fae | 
OBL Hael VOL azsel caer gael Cael gage 


‘ae? 


.agey euotveug mort Bovivane tedt saorly wat 


~—faluqeq ait to TaoMps 2 alsin att tsitt woe wreb veanT 
heniiseab bas . 28h nt “benss@! ,a90L ee Rey | 
bnety Sit ewors sidey adT .asgie dtodd ab edee Oh° 
siy dazddw ts Level soitsivugdq oft base shoud 36° 
| icamd esw ywouge 


os Te B. 


eee HOD Ss 


i Pe General 

Behavior and activity of male ruffed grouse were studied 
by both observational and experimental methods. The study 
was besunsin Tate April, 1969, and was concluded at the begin- 
ning of October of the same year. In addition, unpublished 
dataw iim chemielessom theyks ob. Miller Biological Station 
(1966-1969) obtained from previous studies in the same areas 
were analyzed. Techniques used in the present study included: 
1) observations of drumming males; 2) estimation of populat- 
ion size and seasonal use of territories; 3) experimental 
Lest Of the f£unctions pot drumming; @4) recording and analyzing 


thesdrumming sounds; 5) collection, of ruffed grouse. 


4.2 Terminology 

Components of the habitat utilized by territorial male 
ruffed grouse are listed and defined for convenience. Def- 
initions are given according to each authors’ particular use. 
Some of the terms are ill-defined and are discussed later in 


this paper. 


Drumming log---fallen trees, boulders, mounds of 
dirt, or other elevated objects; 
used to support the drumming male 
CGulivens;e@l967). 


Drumming stage-actual spot on the log where the 
bird drums (Gullion, 1967); synon- 
omous with Sumanik's (1966) plat- 
form. 
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Drumming stte---drumming log(s) and immediate 
environs (Guliion. L967). Used 
to designate the vegetative 
characteristics around the 
drumming stage(s). 


Prtmary log----- log used most persistantly 
for drumming by one male ina 
given season (Gullion, 1967). 


Alternate log---log receiving some use but less 
than the primary log by the same 
male as above in one season 
Cail TOnne loo i 


Acttvity center-the general forest area used by 
a male grouse which is associat- 
ed with a@ specific tog(s) and 
ine ludine 9LONtows OSacres a( Gul — 
Tion, 1967). Apparently, eqiv— 
alent to home range. 

Terrttory------- area used by male ruffed grouse 
(apparently) in spring (Palmer, 
1963; others). Area bounded by 
a number of drumming logs used 
by one male (Sumanik, 1966). 
Used in the present paper to 
designate the area used by a 
drumming male grouse in spring. 


Primary areas---area used by drumming male grouse 
LOeS UE ee Chow leu ooo), 


4.3 Observations 

Daily observations of grouse were made from 2 blinds 
from 27 April to mid-June, 1969, and every third day from 
mid-June until mid-September. Observations were made from 
about 0330 to 0800 hr MST. Additional observations were made 
at various times in the day to 2000 hr. Both blinds were plac- 
ed about 25 ft from the primary log of males observed. The 
behavior of each male, and the number of drumming sounds made 


by adjacent males were recorded. Repeated observations of 
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aed. 
particular males were possible since a number of males had 
been banded previously. Each male was individually marked 
with a specific combination of colored and numbered aluminum 
leg bands. With one exception, only marked birds were stud- 
1ed from the blinds; in this paper, birds are refered to 
by their leg band number. 

Temperatures were recorded to the nearest degree immed- 
lately before and after an observation period. Wind variat- 
ions were estimated as light (<5 mph), moderate (>5<10 mph), 
or strong (>10 mph); and precipitation was recorded as light, 
MOdeTa ue. wor Neayy. 

One blind was left south of mile 4.5 in the East Area 
CPi eel tor the duration of the study in order to monitor 
continually the behavior of one male and the activity of ad- 
jacent birds. The second blind was periodically moved to drum- 
ming logs of other males to gather comparative data. In all 
areas adjacent drumming males were located by searching for them. 

In most areas strips of surveyors tape were tied to trees 
to provide a grid system covering the area of visibility 
from the blind. The locations of these were accurately meas- 
ured with tape and compass relative to the blind site. The 
loeation of the blind, drumming logs and grid markers were 
DlalLiedmonedatassheets (Appendix 1). Copies or these data 
sheets were used to map the activities of ruffed grouse seen 
ineeach particular area. These data sheets are known as field 


maps. 
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a2 
Mounted male and female ruffed grouse, and mirrors were 
presented to territorial males. In addition, a phonographic 
record of the drumming sound was played near the logs of some 
males in a further attempt to elicite responses. Behavioral 
data were recorded by taking notes, and by taking photographs 
with a cine' 8 mm Bell and Howell movie camera and a still 


35 mm Miranda "G" single-lens-reflex camera. 


4.4 Population Estimate and Seasonal Activity 


A transect along which drumming sounds were counted, prev- 
iously established in the study areas (Sumanik, 1966), was 
traversed daily from 27 April to 9 May, 1969, to estimate pop- 
ulation size and to document spring drumming activity. The 
transect consisted of making 13, 4-min stops at approximately 
1/2 mi intervals along the Forestry Reserve Road (Fig. 1) from 
Mile eo mtoumiie 12.5. At each stop the number of drumming 
sounds heard, and the number of males making them were rec- 
orded. The transect was run every third day from July to 
September inclusive to determine the initiation and level of 
fall drumming activity. Transect runs were made between 0500 
To. U0) VOMn re, 

The drumming logs of 30 banded males were checked weekly, 
from mid-June until mid-September, for fecal droppings pre- 
umed to have been left by the resident bird. These data gave 
some additional indication of the seasonal use of territories. 


One or more chicks from 15 different broods were either 
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caught by hand or in a butterfly net and their ages estimated 
by the status of the replacement of post-juvenal primaries 
SEumpget@c! lie / J rmometiis sample of chicks the onset of 
laying and peak of hatch were estimated. Information about 
the initiation and duration of the post-breeding molt was 


obtained from yearling and adult grouse captured or shot. 


5 Recording Pech rques 


Taped recordings of drumming sounds of all males studied 
were made with a Nagra III B tape recorder equipped with an 
ivasteemeiaal cembhiead microphone (Model 666) without 
reflector. The microphone was placed about 5 ft in front of the 
drumming stage and camouflaged with spruce branches. The cut 
ends of the branches were pushed into the ground around the 
microphone, completely hiding it from view. Care was taken 
to prevent the branches from touching the microphone. The 
lead from microphone to recorder was covered with leaves. 

Four to 6 complete drumming sequences were recorded 
from each male. A foam wind-screen was always used on the 
microphone and, if the recordings were made in light rain 
or snow, a rubber prophylactic was first stretched over the 
microphone before the wind-screen was added. Sounds were 
recorded at a tape speed of 15 inches per second, with an 
input volume of 0 to -2 decibels. 

Loeanatyzem tie SOUNdS «Liles tapes were played at the same 
speed at which they were recorded. The signals were led into 


an "Intensity Meter" (Frokjer-Jensen Co., Germany) 
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14 
and adjusted with an input volume of either 8 or 12 decibels. 
The meter was connected directly to a "mingograf 34" chart 
recorder (Elma-Schonander Co., Sweden) which printed out 
the amplitude of the signal as a function of time. The chart 
speed was set at 5 cm per sec which allowed all the compon- 


ents of the signal to be identified. 


Wooeeexperimencal lest or the Functions of Drumming 


A territorial male (No. 901) was removed from its ter- 
ritory and 4 modified lily-pad traps (Gullion, 1965) with 
connecting leads of wire-mesh were placed around the primary 
log. An area of about 1/3 acres was enclosed with the. drum- 
ming log in the center. Near the log a taped recording of 
the drumming sound was played on the Nagra recorder from a 
continuous loop spool (Philips CE 10). The sound was amplif- 
ied through a 24-volt transistorized amplifier (Philips 
EL6623) driven by 2 car batteries connected in series. The 
sound was played through a base speaker. The recorder, amp- 
lifier, and car batteries were enclosed together, and the 
speaker separately, in waterproof wooden boxes. The volume 
of the sound was adjusted so that it could be heard for up 
to 1/2 mi on a clear, windless day. The recording was played 
continuously at the rate of one complete drumming sequence 
Svetvecmoeiheeron up toll2)hr at one time, every second day 
from 2 rons Maye. 0 2 
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LS 
grouse caught were determined. These were individually 
color-marked and released. The experiment was carried out 
immediately north of the Biological Station (osteo Mahe Oks 
39 May the amplifier was destroyed by fire; consequently no 
further drumming was played from the area. However, the 
trap cells and leads were left operational until 27 September 


and provided some additional captures of grouse. 


4.7 Collection of Ruffed Grouse 
Throughout September, 1969, ruffed grouse were shot 
in the vicinity of the Biological Station. Some males were 
removed from the Northwest area, but none from the East and 
West Areas. A histological analysis of the testes was made 
to compare to a spring and summer sample collected previously 
in the same general area (Collection of V. Lewin, Department 
of Zoology, University of Alberta). This analysis provided 
information about the basis of drumming activity in fall. 
Testes of ruffed grouse collected in 1969 were treated 
Similarily to Lewin's sample. Testes were removed within 
5 min of the death of the birds and fixed for a two week 
period in Bouin's solution. The lengths and widths of each 
pair of testes were measured with vernier. calipers to the 
nearest 0.1 mm, then stored in 70% ethyl alcohol. Testes 
were then embedded in paraffin and sectioned longitudinally 


at 7 microns, then stained with haematoxylin and eosin. 
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4.8 Statistical Methods 
Appropriate statistical tests were taken from various 
sources, and references for these tests are given when the 
test is used. Differences at the 5% level of probability 


are considered statistically significant. 
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Oo. obASONAL ACTIVITIES 


9-1 Attendance of Ruffed Grouse on Logs 

Drumming logs of male ruffed grouse appear to be the 
fora epoints Olathe year-long activities (Eng, 1959). In 
spring and fall males have been reported to use an area 
near their logs of about 1.0 and 3.5 acres respectively, 
while in summer and winter the areas utilized are increased 
TOeDe weemeyeGeand VO.0 acres (CEng, 1959>5  Fowle, 
1953). Actual presence on the logs may occur at any time 
of the year, but the greatest proportion of birds use drum- 
Wine Ocomi nes poinpesGbump et al... 1947). in addition, my 
observations indicate that, at least from spring to fall, 
the time spent on drumming logs is maximal in spring. 

The number of birds (sample of 30) using drumming logs 
Preomes et iomecontdl ! 1969. 1s) shown in fig. 3. §ror com- 
parison, the number of drumming sounds heard along the tran- 
sect each day from 27 April to 9 May, 1969, are included. 
The number of broods hatched per week over 3 weeks in 1969 
is also shown. The extent, but not the number, of birds 


molting (post-breeding) is indicated. 


Data on log attendance were obtained by checking a 
Saiiplesicednumming logs for the presence or absence of 


fresh fecal droppings. 
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Summary of selected activities of ruffed 
prouse on theslLasteand West "study. Areas 


from April to September, 1969. 
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Logs were checked once in mid-April and at approximately 
weekly intervals from the first of May to mid-September, 1969. 
Heom thevonset tintilethe end of ‘spring drumming activity, 
as determined from transect runs, log attendance was high 
(75-100%). Attendance fell off in June, coinciding closely 
with the initiation of the molt. In early July attendance 
began to increase. Logs were last checked on 21 September 
at which time 60% of the logs used in early spring were again 
being used. | 

The coincidence of the initiation of the molt and the 
decrease in log attendance are probably not directly related, 
but both may be associated with a general gonadal regression 
(see below ). Increasing attendanes from wuly to September 
might reflect a gonadal resurgence. Eng (1959) hypothesized 
that one of the proximate factors influencing drumming activity 
in the fall (and hence log attendance) may be defence of ter- 
ritory by adult males in response to an influx of sexually 


active juvenile males attempting to take up territories. 


s.2e;Drumming Activity 


The number of drumming sounds heard along the road-side 
transect in 1969 indicates that drumming activity was low 
in early spring, reached a peak on 4 May, and ceased in early 
June. No drumming sounds were heard in July and August, but 
from mid-September until the end of the month, some drumming 


was heard almost every day. 


ils ever > : 
fa fa Ons (rrga-ole 7s S5a0 st: oto’ @ 


ott o¢ vst to tasrt. sit agit ane ae 
a ey ' etieds to base one Dien veo ‘ 7 mort 
= Vy hy : 7 = in 7 


id ~~ mnea ¢ : oe rire ~~ ~_ : 
a dald wew anasbassis goi ,anky Jooenasy Mose bentarre 


o T a we @ 
‘ a, ae FE sviry artaw ts -3b60's 
7 a? 4. 2 Lo ti ear ‘ 
‘4, 
g > 
J 
* f f f a 4 
; P ‘ + ' { ; T6 ro é 
aleaus wren, sarc SLY SRS de 
' 
7 « 
- 7 T + T 
Sry TY i tow fig Lg i lige a aE f in Oo URsee ivi 
. 
= ’ : 
F F ‘ F ? ie. 4G ty fy 7 Tse y 
ays sf ¥y & + es . i \ tb fq - ~ ‘ » > > J = i 
> r 
To ' f ; n i¢ ‘ 1 , ) Ae ge 7 - ai 
ined co eet ee i ae I { ae ~ 
f iy ry 7 i «¥ - t Ps ior © } 
' ‘Tst Co , VLU Mo TI , . 
¢ 
t = Le > all Qf ‘ . : er as £ = & 
ngs {2 PGXyl ye 14 mf af ae 
. 
¥rivis reba: tisus toy Temixotg sit 
» 7 kc 
~ ‘ — se ~ rd j = | 
-(f3 Saris ifDt fl I 7 ik ba 
ft ' . . 
Y- ~ ~ i ~ \ ? i lL eo Fil ai 
; . 
i e < ce tod € ed J 
, wl GO) ap S— e - i a fr 3G >! tt 
; 
: - 
' A 
$ ‘cD SDA. 5 
- nw a, 
* 
ty T r ' f ~ 
‘ f i= * < bE t « 2 j fy p a TS 
° ‘ * ~~ 
= * ~ ~ ~~ - ; ¥ 
Le) y i ‘ OF Ls 7 iia tD { 77 ZSaTSB ULI. LOGE 


‘ be 7 —— a ¥ r Yd H Pen P a ll a oi 
fa Is it. Beegseso Ob. . Vor * 13 Ab?q. besrlopes <2BhL9 


> —_ tp avt se “ & 
- JUG gee Semel, Areis Y- ~Y ML RIBS) Stsw z VOLVO . \ stl 


: : »WEb Yay pases 
a. Si i 


oi , 


20 

Each day in spring, drumming began at between 0200- 

0300 hr. Activity reached a peak between 0400 and 0500 hr, 
Pheneacctined=toua low level. The low level of activity was 
maintained throughout the day, then increased to reach a 
second, smaller peak at about 1700 hr. A representative pattern 
of dai lyedrumming activity is shown in Fig. 4. This pattern 

of daily activity has been reported previously in ruffed 
Prousemeretrabore Gteal., 1953; Sumanik, 1966). In the present 
study no drumming was heard between 2000 hr and 0230 hr 
although no systematic attempts at recording sounds were made. 
Petrabore, et al. (1953) report that during high populations 

of birds, drumming may occur sporadically during the night. 

In contrast to spring activity, drumming was only heard 
in September from between 1000 and 1200 hr. Of 11 cocks shot 
in September, 10 were taken on drumming logs. Nine of these 
10 were shot between 1000 and 1200 hr although birds were 
hunted throughout the day from about 0500 hr. These data ind- 
icate that the pattern of daily activity may vary between 
spring and fall. Also, activity in the fall was at a much 
lower level, and more sporadic than activity in the spring. 

Drumming activity is undoubtebly influenced by both 
intrinsic and extrinsic factors. Drumming count data obtained 
SvermulempostmoOnyedroeOle ule —samne Study areas show that the 
peak of activity occurred on 3 or 4 May of each year, with 
one exception (Fig. 5). The data represent the total number 
of sounds heard each day along the transect. In 1967, the 


entire study area was blanketed by approximately 2 ft of snow 


FAM 


Fig. 
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Daily pattern of drumming activity determined 
from hourly counts of the drumming sounds 
atone Listening stop, mille wll. Wests tud, 


Area, on) 7 May, 1968: 
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The total number of drumming sounds and 
the birds producing them, heard daily at 
13, 4-minute-listening stops along an 
established transect (mile 4.5 to mile 
12.5 Forestry Reserve Road) in the springs 
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Page) 
until 7 May. This appeared to be responsible for delaying 
the peak of drumming until 17 May---even then the activity 
was at a much lower level than is normally seen at the peak. 
Thus, with one exception, the drumming peak appears to be 
precisely fixed in time. Brander (1967) reported that a peak 
in drumming occurred during a short and well-defined time int- 
erval over a period of years for an eastern population of 
ruffed grouse. These data suggest that the factors influenc- 
ing drumming are also fixed in time. 

Available evidence suggests that photoperiod is the 
primary factor regulating the activity of the avian testes 
and that androgen output by the testes is primarily respons- 
ible for the displays of the male birds (Wolfson, 1958). 
Possibly photoperiod, acting via the pituitary and gonads, 
is the ultimate factor regulating the onset of drumming act- 
IVaAty 

Autumnal resurgence of territorial activities in male 
birds is well documented and is also thought to be under the 
influence of photoperiod (Marshall, 1952 ). Thus, it is pos- 
sible that the autumnal drumming activity in ruffed grouse 
is also under the influence of androgen output of the testes. 

Testicular interstitial cells are known to produce 
androgens (Marshall, 1952 ) and a measurement of these cells 
would presumably give some intication of the relative amounts 
of androgen produced. The mean sizes of interstitial cells of 
a sample of ruffed grouse collected in spring, summer, and fall 


were compared using Duncan's New Multiple Range Test (Steel 
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and Torrie. 60) asResults ‘areeshown lin rTabilie «2. 


Taviekean Clze Of@interst itial tcelilsirof tagsample <of testes 
from ruffed grouse collected near the R. B. 
Miller Biological Station in April, May and 


July, 1959 to 1960; and September, 1969. 


Date Number of otal number of cells Mean size of 
males measured cells (WU) 

April- 

May ) 50 4.34% 

July 5 50 2.02 

Sept- 

oe 5 50 YP eae] 

= Ped.05 


These data indicate that the size of cells is maximum in spring, 
least in summer, and an intermediate size in fall. These results 
correlate closely with the level of drumming activity occurring 
in each season. Therefore there is a probable direct relat- 
ionship between the amount of drumming activity and amount 
OLeandrogen production of the testes. Note however, that 

the complete testicular cycle in ruffed grouse is unknown. 

Also, cells were compared from birds taken in different years 
and, whereas the fall sample was made up entirely of adults, 

the ages of males in the spring and summer sample were un- 


known. These birds were either adults or yearlings. 
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If drumming activity is primarily regulated by photo- 
period, then the onset of drumming activity in spring is 
accounted for. But each day there are large or small var- 
iations in the amount of drumming heard. Possibly other 
abiotic factors are responsible. However, where observat- 
ions have been made of displaying grouse, for example in 
blackcock, it has been shown that abiotic factors have only 
iyeple efrece on the intensity of display “Hjorth, 1966). 
Although some studies report the influence of climatic factors 
on the rate of drumming (number of sounds divided by the 
number of birds producing them) of male ruffed grouse, the 
studies have had to depend upon the investigators being able 
to near the sounds. The drumming performances were not watched. 
In particular, Sumanik (1966) thought that precipitation 
and wind were responsible for most of the day to day variat- 
ion in the drumming rate. Since the drumming count technique 
has been widely used to estimate population size of male 
PuLpedeerouse {Dorney et al., 1958; Petraborg et al., 1953; 
others), it is important to have a clear indication of the 
effects of abiotic factors on the rate of drumming. Although 
my data are few, they are presented since they indicate that, 
at least during the main part of the drumming season in 
southwestern Alberta (about 1 May to 15 May), abiotic factors 
have little effect on the rate of drumming. 
Information about the influence of selected climatic 
factors on the drumming activity of male No. 913 is shown 
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LauLle 3. Influence of selected climatic factors on the 
drumming activity of male ruffed grouse No. 


913; May, 1968. 


Date Time Number of drum- Weather 
Bo eee UnOS Wind Precipit- 
ation 
5 May 0830-0930 le? eg fait Ll 
6 May 0830-0930 14 nil intermit-. 
tent light 
and heavy 
snow 
1100-1200 a6 10 mph heavy snow 
and hail 
8 May 1100-1200 ed ma nat 


The data indicate that, for the periods of observation 
shown, wind. and precipitation had little effect on drumming 
activity. Similar results were obtained in 1969. For example, 
male No. 906 drummed 16 times between 1800 and 1900 hr on 
12 May when wind velocity was recorded as "nil". On 13 May, 
in the same hour, No. 906 drummed 15 times when wind velocity 
Waserecocded as “susting tosis mph”. On both days mo precip-— 
itation was recorded. No. 906 drummed 11 times between O445 
and 0525 hr on 14 May when there was no precipitation or wind. 
On 15 May, there was no wind but 4 inches of snow lay on the 
ground and drumming logs. Yet the male, during the same time 


interval, drummed 11 times. 
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These kinds of data indicate that certain climatic factors 
may not have much influence on drumming males. The results - 
agree with, and add to, those of Gullion (1966), although 


more work is needed to draw firm conclusions. 


543 Reproductive Events 


The seasonal peak of drumming activity of male ruffed 
grouse correlates closely with reproductive events. By back- 
datiicurromepealaroteliatch (Fig. 3Jethe greatest proportion 
of hens were found to initiate their clutches on 7 May in 
Pope nee hens pare thought to be inseminated 3-days prior 
Pom laying tnein first egg) (Bump et al., 1947)>5 then peak of 
copulations presumablyoccurred on 4 May, the same date as peak 
of drumming. If, as has been suggested, male and female ruffed 
grouse are promiscuous, and meet only briefly for mating 
(Brander, 1967; Bump et al., 1947), then some mechanism that 
"allows" hens to readily accept males when the sexes meet 
would be advantageous. 

The association between the date of the drumming peak and 
time of mating may be interpreted as follows. If the level 
of androgen output of the testes initiates drumming in the 
spring, then the increase in drumming to a peak may be brought 
about by a stimulating effect of the drum sounds on other 
males. When drumming activity is first initiated in spring, 
only very few males are drumming; at peak of drumming, the 
greatest number of males are drumming (Fig. 5). This is. 


difficult to account for if photoperiod alone was timing 
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28 
the peak drumming date. Thus, as some males begin to drum 
their sounds may stimulate other males to drum. As the level 
of drumming increases hens may be stimulated to seek the 
males for mating. The presence of hens near territorial males 
may also influence these males to drum more. In this way, 
the time of receptivity of hens and drumming activity of 


the males may be brought to a well-defined peak. 


j or 


vas 


6. ANTAGONISTIC BEHAVIOR 


6.1 General 

This section deals with a description and interpre- 
tation of antagonistic (courtship and aggressive) behavior 
of territorial male ruffed grouse. Approximately 100 hr 
of observations were made on 9 different territorial males. 
Each display or posture was seen from 5 to 10 or more times, 
except for mating which was not seen. 

For the sake of continuity, a general discussion of the 
reactions of the territorial male to the approaches of 
other ruffed grouse is made. Then each display is considered 
separately. All display postures are shown together in Fig. 
6 for comparison. 

Territorial males Pe eemehee logs to approach any 
other ruffed grouse that are sighted. Before the resident 
male confronts the trespasser, he appears agitated, moving 
rapidly back and forth on the drumming log, and occasionally 
Soa wipetuliyesupright in alert posture: (Fig. 6c). The 
resident male may then show dtsplacement feeding and/or 
dtsplacement preening. 

A displacement activity is defined as an apparently 
inappropriate activity arising in a conflict situation 
(Marler and Hamilton, 1966). For example, aggressive behavior 
is usually made up of attack and escape tendencies--- 
conflicting responses. A bird in such a situation may show 


irrelevant activity, such as preening or feeding. 
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Pigs 


Typical behavioral postures of territorial 
male ruffed grouse. 

a) Resting posture 

b) Tail diplay posture 


c) Alert posture (Photograph by Mr. R. J. 
Long) 


d) Mating posture (Photograph by Mrs cree 
Bogaert) 


e) Intensive threat posture 
f) Intimidation posture 


Note: both postures "e" and "f" were drawn 
directly from photographs. 
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Eleven different series of observations of interactions 
between grouse were made in which the reactions of the 
resident male were clearly seen before, during, and after, 
(Reminteracticonesin S.80n,46% of the interactions, the 
territorial male "fed" immediately before approaching an 
Tmemudemap niseactivity did notvappeareto bes"neormal" isince 
only a few feeding motions were made, and the birds were 
eleanly aWwarésof the intruder as they left their logs, "fed", 
and returned to their logs several times in rapid succession. 

Some displacement feeding appeared to grade into re- 
dtrected activity, which is defined as activity which is 
appropriate to the situation but is directed towards a 
neutral object (Marler and Hamilton, 1966). Observations 
of ruffed grouse showed that, as the resident male approach- 
ed the intruder, several sharp blows of the bill were 
directed towards the ground. Unlike feeding, or displace- 
ment feeding, the bill was not open and the motions of the 
bill were very vigorous. This is interpreted as redirected 
activity since the bill was used in the same manner in 
fighting (see below). 

As with feeding activity, displacement preening was 
observed. In 8 (73%) of the interactions clearly seen, 
the resident male preened immediately before approaching 
the intruder. This appeared to be a displacement activity 
Since it was clear that the resident male had seen the 


intruder. 
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Displacement activities in the trespassing grouse 
were not observed: 

Following some displacement activity, the resident male 
usually drums, then rushes’ at the adversary in intimidation 
display (threatening posture, Fig. 6f). Now the behavior of the 
intruder becomes impomtant. If the intruder is a male, 
he may either flee and be pursued, or he may assume the intim- 
idation display whereupon the resident shows intensive 
threat. In this case attack by the resident is imminent. If 
the intruder is a female, she too may flee and be pursued, 
or else she may assume a submissive posture. Then the resident 
may court her and mating may follow. Afterpursuit or mating 
the resident usually returns immediately to the log and drums. 

Some observations which were made with stuffed grouse 
are difficult to interpret. Most notable were those made 
when the decoy was mounted in alert or resting posture. In 
all cases the resident male approached the decoy in intim- 
idation display. Soon the male would appear to lose interest 
Sldpwould return wo Lhestopgeand drum.y Dueappeared = that® some 
behavioral reaction of the intruder is required before 


further reactions are elicited from the resident male. 


6.2 Resting posture 


Pacem position (Or tier pody and feathers in resting grouse 
are considered "neutral" and the posture is described first 


in order to form a basis for comparison to the antagonistic 
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33 
displays. 

Resting male ruffed grouse may rest fully on their 
faret-metatarsie( Fig: 6a). The wings are held at the sides 
and the outer margins covered by the lateral feathers of the 
ventral pterylae. The tail feathers (rectrices ) overlap one 
another and lie naturally in a line with the back. The neck 
may be either withdrawn, or stretched slightly upwards. 


Feathers of the capital tract (crest) are raised. 


be Senlert Posture 

Ingalert posture the bird is standing upright with the 
body held at about 70° above the horizontals (Fig. 6c). Body 
feathers are sleeked and the ruffs almost completely hidden. 
The tail is closed and held in a line with the back. The wings 
are held as in the resting posture. Only the crest is raised. 
The alert bird appears prepared for flight or fight. In alert 
posture the height of the bird is increased and may allow 
him a better view of his immediate surroundings. As well, the 
outline of the bird is obscured and he becomes more difficult 
to detect within the straight lines of the stems and trunks 
of the surrounding vegetation. 

Alarm behavior, an intensive form of alert behavior, 
may be shown. In alarm behavior the tail is usually partial- 
iyeeprenaeand tilacked up and down. The crest) 1s raised, and 
the ruffs partially lifted. The bird holds himself upright 
and walks about with short, agitated steps, while uttering 


a series of liquid "queet, queet---" calls. Flight is imminent. 
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The partially raised ruffs and spread tail may have an 
Pieomtdetive iunetiom, Dut Only until the intruder is clearly 
recognized. If the intruder is recognized as another grouse, 
the alarmed bird either drums or shows the intimidation 
display. If the intruder is recognized as a potential predator, 
the bird flushes. 

These observations suggest that the resident male must 
be able to see the intruder before the ultimate response is 
elicited. For example, it was possible to induce a partial 
intimidation display or alarm posture by rustling the leaves 
on the forest floor within the blind. Movements of red squirrels 
(Tamtasecturus hudsonicus) would often release the same res- 
ponse. The display was quickly lost but the grouse would 
remain alert or drum. Similarily, the taped recording of the 
drumming sound would cause a weak intimidation display, but 
again visual reinforcement of the stimulus was required before 


the full intimidation display was elicited. 


6.4 Drumming Display 
One of the best descriptions of the display is still that 


of Brewster (Cited in Bump et al., 1947:274-275): 
"Suddenly he stretched up his neck...and glanced 
keenly around...Then he circled four or five 
times around a space no more than a foot in dia- 
meter... and facing at a right angle with the 
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Revquine.sasene Satuthus ws hisetarsieand tavl 

were pressed closely for their entire length 

on...the log. A moment later the bird began 

to drum...a quick stroke was given forward; 

the wings were immediately recovered and an- 

other@stroke, attrifle quicker ithan@the first; 

Was™succeeded by another still quicker,until 

the wings vibrated too fast to be followed 

by the eye." 

Allen (Cited in Bent, 1932) described the manipulation of the 
tail feathers at the end of the drumming sequence. He noted 
that the tail of the bird became flattened against the log 
since he beleived that the forward-upward strokes of the wings 
tended to drive the bird backwards. He described how at the 
end of the drumming sequence the bird pitches forwards and 

the tail springs upwards. He implied that the tail was used 

to help restore the balance of the bird. 

These descriptions are basically correct. However, at 
the conclusion of the drumming sequence, the bird does not 
necessarily pitch forwards, nor is the tail necessarily 
lifted. Thus, after the last thump of the drumming sequence 
is given, the wings are momentarily held forwards and away 
from the sides. The primaries are slightly spread open. The 
wings are then brought slowly to the sides and the primaries 
closed. As the wings begin to close, the bird raises itself 


off its tarsi-metatarsi; simultaneously the tail is lifted 
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36 
from the log, slowly fanned, and the undertail coverts spread. 
The wings are brought near the sides and held there. At the 
Same time the tail reaches the horizontal, or slightly above 
Pty the rectrices close and “drop to lie in a ine withthe 
back. As the tail drops the wings are abruptly brought to the 
Sides. In watching the display one is struck by the precision 
of the movements. 

sometimes the tail is not lifted from the log at the 
conclusion of the drumming sequence. This shows that raising 
the tail is not necessarily used as a balance mechanism. Also, 
tne Staal eisnotisually rapidly lifted fromathe log, but is 
brought up slowly. These observations suggest that the pre- 
cise tail movements following the drum are an integral part 
of the drumming display and are not incidental to it. The 
manipulations of the tail at the end of the drum are con- 
Sidered to be a tail display (Fig. 6b). The similarity be- 
tween the tail display and intimidation display suggests that 
the tail display may have an intimidative function. 

Previously there was considerable controversy about 
how the drumming sound is produced. Most commonly, it was 
believed that the wings struck each other or that they struck 
the ‘sides’ of the bird (Bump et al., 1947). Today it is gen- 
erally accepted that the sounds are produced as the wings 
are brought sharply upwards and forwards, each striking the 
ame Hy orb e167) . 


The drumming sound has a slight ventriloquistic quality, 
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37 
making it difficult to locate the drumming male. Many fac- 
tors appear to influence the quality of the sound. In par- 
ticular, I thought that wind, topography, vegetation, and 
perhaps humidity had some effect. Allen (1934) obtained 
some evidence that, at least in captive grouse, males drum-— 
ming for the first time have to practise drumming before 
the sound can be produced. There is a possibility there- 
fore, that each male may have its own peculiar sound(s), and 
that birds may learn sounds produced by their neighbors. 
This suggested that drumming males may recognize individual 
occupancy Of space. 

Four to 6 complete drumming sequences were recorded 
from 7 different males. Amplitude charts of the sounds 
were made (Fig. 7). Superficially there appears to be no 
differences among . sounds of different birds. Note that 
Seeiepeakeon tie Charis represents one thump of the drum— 
ming sequence, and its height the loudness (amplitude). 

The time intervals between thumps of each drumming se- 
quence recorded from each male were determined. These in- 
terval times were then plotted versus the corresponding 
thumps. | 1hiis) displays the rhythms of the sounds. Rhythms 
of sounds of 3 different birds were selected at random and 
are shown in Fig. 8. All measurements used to determine 
the rhythms are shown in Appendix 2. The graph for any one 
male includes all the drumming sequences recorded (4-6) for 
that male, and each point represents the average value for 


that interval. There was so little variation between sounds 
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made from taped recordings of the drum- 
ming sounds of the males in southwestern 


Alberta in 1969. 
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Figs 


G. 


Rhythms of drumming sounds of 3 males, No. 16, 
905, and 700, recorded in 1969. Measurements 


were made from amplitude charts of the sounds. 
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40 
for any one bird that most of the imtervalggimesswere exact— 
ly the same for each drumming sequence. The marked similar- 
ity between sounds of different birds indicates that there 
are no basic differences in the rhythms of the sounds. 
The most notable difference between sounds was in 

the number of* thumps heard.” It should be noted that the 
number of thumps indicated is two less than the actual num- 
ber of wing-strokes. My observations showed that two pre- 
liminary wing-strokes were made by each bird but they did 
not register on the recorder. The variations in the number 
of thumps appeared to depend upon those given at the end 
of the drumming sequence. It was difficult to tell where 
they occurred but by counting from the peak of the sound 
(epedtestuamp latude) it wasvioundsthat ‘extra thumps Gacuprn- 
ed only in the last part of the recording. This is not un- 
expected since observations showed that the drumming male 
C6uroeo Lupe yecnomtic sequence.= Ihe males were never 
seen to end the sequence near the peak but often after. 
Sometimes the sequence was ended after the first two or 
three thumps. 

| Variations in the number of thumps given may be related 
toathierwage, of the bindgonstoetheylenptheof @timesthat the 
bird was established as a drumming male. Although the data 
are few, these latter suggestions were tested (Table 4). 
ThewresulLts sshowpthat there issnorconsistent trend an the 
number of thumps produced versus the age of the bird or the 


length of time the bird was established. It appears that the 
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Table 4. Analysis of the variability in the drumming 
sounds of a number of male ruffed grouse re- 
cerndgedinean theypyeb.eMi bier, Biolestcal Sta-— 
tione an Wo6 os 


rer eer eet pses eSS s  eg SSsNUTSUEIENNN 


Male No. No. thumps Variab- Age of Length of 


LEE y bird time the 
index* (yrs) bird was 
. established 
(yrs) 
6 47, 48, 48, 2 at least a: 
4g z 
16 49, 49, 49 oy / at least if 
4g 2 
906 45, 46, 46, 230 at least 2 
47 ee 
905 HU, 44, 45, TRY 2 2 
45, 45 
688 i eh eas La 3 3 
47, 47, 47 
700 Len, GTS, 133 3 3 
48 
Boy xt where x = number of drumming sequences 
6 recorded. 
6 = maximum number recorded from any 
bard. 
t = number sequences with different 


number of thumps. 


sequences with the fewer number of thumps were recorded from 


birds that were disturbed near the end of the drumming sequence. 
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Advlenj (19342183). hypothesized that? 

rhe drumming of the Grouse...apparently takes 

the placejeimthe? territorialhsong) insother 

birds. It is an expression by the male of his 

feclinoesoimsipersori ty. In) theasprange ite be= 

comes an announcement to females, and a chal- 

Lengewto other! males: " 
Some support for this hypothesis was obtained in the present 
study from observations of drumming male grouse. The fol- 
lowing are examples summarized from my field notes. 


39 May, 1969. Male No. 906 drummed from a single 
forgarrom 0600etol 0/S53phriiHe thentleft the log 
and was relocated at 0813 hr drumming from a 
new log (not used in 1969 nor in previous years 
Since no fresh or old droppings were found). 
WeLeveassinep les drum tromeathe: news log, No.) 906 
assumed the intimidation display and approach- 
cana second rurfed grouse about )/ m from the 
log. The intruder immediately flushed but 

No. 906 continued to display and made a circuit 
in front of the log. Only gradually did he sleek 
his plumage. At 0852 hr he remounted the new 
log and drummed persistently until at least 
0945 hr at which time I left the blind. The new 
drumming site was used periodically until all 
drumming ceased in the area on 10 June. 


The establishment and use of a new drumming log immediately 
prior to intimidation display suggests that drumming may be 
a threat signal. 


Pema ee oo Je AO Une Or  -camale rurted  srouse 
in partial intimidation display was placed on 
the drumming stage of male No. 905. At 0430 hr 
No. 905 was sighted moving towards the log in 
alert posture. When within 1 m of the mount he 
Slow hymburned inegageta shtyweiarcleyscrossed «the 
log, and circled again. He always kept his 
head turned towards the mount. Walking slowly, 
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and still in alert posture he moved 10 m south 
and downslope from the site where he mounted a 
log with no evidence of previous use. There he 
cmummed =facing uphill, towards the mount. At 
the conclusion of the drum the male appeared 
Vom OsecwiicmDalance sand to tal lott, the log. 
Indeed, this is an unusual drumming position 
Since previous work has shown that males 
always drum facing downhill when drumming on 
slopes (Sumanik, 1966). Possibly in the present 
case this would explain the loss of balance. 
Neverthetessieafter this one attempt at drum-— 
ming while facing uphill, No. 905 drummed 
several times facing east, along the length of 
the log---another unusual position, but one 
allowing the male to easily keep the model in 
Sight. After each of these drums he turned 

.momentarily to fully face the model in alert 
posture. Ultimately, drums were made facing 
downhill but at the conclusion of the drums the 
tail displays were not seen as the male abrupt- 
ly assumed the alert posture and threw his 
head to one side, presumably to look back to- 
wards the model. At 0600 hr, No. 905 left the 
log and could not be resighted. 


These observations suggest that drumming is a threat signal, 
particularily as a new drumming site was established, and 

as drums were directed towards a "rival". I made similar 
observations of directed drums (males drumming from unusual 
positions on old or newly established logs) by male No. 700 
Ones poncemioewune.s LOGg. 

In the cases just described there is a possibility that 
the resident males! did not recognize the models as other 
ruffed grouse. However, the drumming behavior and the alert 
postures seen are all typical of the reactions of males to- 
wards live intruders. Nevertheless, the degree of belliger- 
ence did appear to change between days. For example, male 


No. 905 ignored his mirror image on 10 May, yet the next day 
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he fully displayed to his image. Reasons for this are un- 


known, and it was relatively common when working with dif- 


ferent birds. 


May, 1968. A grey phase male (color refers to 
Phewetatl eNO 0ls, established a) territory 
that year, and used 3 drumming logs. Another 
bird, a red phase, attempted several times to 
cpm crOmeonesot the logs of male No. 9137 In 
each case the red phase was physically driven 
out by the resident. The red phase bird, sub- 
sequently captured and banded, established a 
territory about 80 m from the nearest log used 
by No. 913. When the red phase bird began to 
"drum persistently from his» territory, No. 913 
used a new drumming log east of the logs used 
previously. The new log lay only 65 m from the 
log used by the red phase bird. 


ran 


Again, this case illustrates the circumstances of the establish- 


ment of a new drumming log, and indicates that drumming may 
be a threat signal. 


May, 1969. Male No. 7 used a single drumming 
log from 28 April to 4 May. No other drumming 
sounds could be heard from a blind close to 
this bird. On 3 May, a second bird was heard 
drumming to the south. This bird could not be 
located. Male No. 7 was not on his log during 
that observation period. On 4 May, during 
morning observations, No. 7 was drumming from 
his log. Apparently the same bird heard the 
previous day was heard drumming to the south. 
For about 1 hr No. 7 remained on his log and 
drummed persistently. He then left his log 
and used a new log to the south---closer to 
the second male. No. 7 drummed persistently 
on that day for as long as the second male 
drummed. Subsequently, only the south log 

Was used until at least 6 May; at which time 
observations were terminated in that area. 


Thus, in at least 4 cases the circumstances under which 


new drumming logs were selected for drumming are known. In 


all cases there was a direct relationship between interactions 


with other grouse and the establishment of new drumming logs. 
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These observations also show that male ruffed grouse have 
a tendency to face, or direct their drums towards rivals, 
at least when these latter are in sight of the resident 
bird. All of these observations strongly suggest that the 
drumming sound is used to warn other males of eceupancy of 
Space. 

these series of observations led to~the suggestion that 
if drumming is indeed a threat signal, then the number of 
drumming dogs used could possibly be related to the density 
of ruffed grouse in any one area. 

One test was made as follows. Since 1965, after removal 
of all the drumming males in the West Area, the population 
Steadily increased to 1968, then declined in 1969 (Table 1). 
The hypothesis was tested that, as the population of drumming 
males increased, the number of logs used by each male would 
also increase. Thus if drumming is a threat signal, one would 
predict that, as each male came to have more neighbors, they 
would use more logs to warn these males away. 

The average number of logs used per male in the West 
Area since 1966 is shown in Table 5. These data show that 
there was no increase in the number of logs used per male 
as the density of drumming males increased. The results do not 
show, however, if birds surviving more than one year used 
more OY fewer logs as the population increased or decreased 
respectively. The table shows both the numbers surviving 
more than one year and the numbers surviving only one year. 


Since not all the males on the study area in any one year 
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Table 5. Comparison between the average number of logs 
used by drumming males in the West Area to 


the total number of drumming males, 1966-1969. 


Mean number of logs Total number of drum- 
used per male: ming males: 

LIC Ge Lt boo CeO oG TI66CRLIG7 1968 1969 
DOO wel Oeste O. Lee ike 28 WI 36 


were banded, the total numbers surviving more than one year is 
unknown. The banding records show that at least 17 birds have 
survived more than one year. The number of logs used by this 
sample of birds was compared to the total number of drumming 
males on the area each year. The results show that 5 birds 
surviving more than one year used more or fewer logs as the 
population increased or decreased respectively. This supports 
the hypothesis that the number of drumming males does influence 
the number of drumming logs used. However, 2 birds used more 

or less logs as the population decreased or increased respec- 
Bively. siiis does not isupport the hypothesis. Also 9 birds 

used the same number of logs as the population increased or 
decreased. This does not support the hypothesis. These data 
indicate that the number of drumming logs used in the West 

Area by banded males surviving more than one year was not influ- 
enced by the total number of drumming birds. 


The above test does not show whether birds were any 
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more dense in a given place as the population increased. 
Possibly birds used drumming logs scattered throughout the 
whole area and therefore did not influence the number of drum- 
ming logs used by any other bird. Since the distances over 
which territorial males may influence the activities of their 
neighbors is not known for certain, a second test was des- 
igned to analyze the number of drumming logs used per male 
in which all the distances between territorial males were con- 
sidered. Hence, distance was used to give some measure of 
density. 

In the analysis, the number of logs used per male in the 
West Area in 1968 and 1969 combined was plotted versus the 
distances to the next nearest neighbor (Fig. 9). If the density 
of drumming males influences the number of logs used, then 
one would predict that there would be a direct, inverse rel- 
ationship between the distances between neighboring males 
and the number of logs used. However, the results show, if 
anything, that the number of logs used increased as the dis- 
tances between males increased. Reasons for this are un- 
known. The results suggest that, over the distances measured, 
drumming males do not influence the number of logs used by 
neighboring birds. 

Observations presented previously showed that drumming 
males sometimes influenced the number of logs used by other 
males. Considering all the evidence, it is suggested that, 


only in some cases is the number of logs used by a territorial 
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male influenced by*theanumber. of other territorial males. 

EPeeiscmposc 7» lesthat atieleastesome ofethe interactions 
between birds are between territorial males and non-territorial 
males. Thus non-territorial males may influence the number of 
logs used by drumming (territorial) males. Intrusion of hens 
imo jterratories may also influence the number of logs used. 
With the available evidence it is not possible to subject 
these suggestions to analysis. Note, however, that a cohort 
of non-drumming males has been shown to exist (Dorney and 
Kaba ts o1 96 0; sSuman?rk » (1,966). 

Sumanik (1966:30) thought that the number of drumming 
logs used by a single male "...is probably determined by the 
number of drumming logs available and by the nature of the 
vegetation in which these logs are situated." In the present 
study, there was no indication that the number of drumming logs 
available was limiting (Table 5). A review of some of the 
Miberatune, GRoagevand {Sumani i,, WO%seBump setuali.s,, 1947; Eng, 
1959; Gullion and Marshall, 1968; Palmer, 1963; others) indicates 
thatehabi ta tisis. importante injdétermiming selection for partic— 
ular logs, but none of these studies give any indication 
how habitat may influence the number of logs used. 

To sum up, it appears that the number of drumming logs 
used pér territonial malejmay be slightly influenced by other 
territorial males, and perhaps by non-territorial males. 
Although habitat may influence the number of logs used, this 


cannot? be shown at, present. 
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The results of the replacement of a drumming male by 
the taped drumming sound (described in Sec. 4.6) contribute 
only little to an understanding of the functions of drumming. 
In the general area where the experiment was conducted, 3 ters 
ritories were occupied. Two of these were newly established 
and were occupied by males No. 6 and 18. These territories 
were 110 m north (No. 6) and 180 m west (No. 18), respectively, 
from the third territory (the experimental area). Male No. 901 
was removed from its log in the experimental area on 2 May 
and the first artificial drumming sound played from its log 
one; May. 
Male No. 6 was captured in one of the trap cells in the 
experimental area within 24 hr after No. 906 was removed--- 
and before the first artificial sounds were played. No. 6 
was released near the trap cell and was subsequently observed 
from a blind where he drummed from his own territory. On 17 
May he was captured in the experimental area again. Only from 
3 to 9 May was the artificial sound played. Thus No. 6 was 
captured 8 days following the last sequence of artificial drums. 
Thus male No. 6 only moved into the experimental area when 
no drumming sounds were played, suggesting that the sound 
was sufficient to announce the presence of a resident "bird". 
In September, male No. 6 was shot on a drumming log 
RU@meeasteOt thevlog used by*male4Nor 118. (Male No. "18ewas*seen 
the same day on the log in the previous experimental area. 


These observations may be interpreted as follows. Males 
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No. 6 and 18 were newly established birds. It is known that 
in the establishment of a territory, newly recruited males 
will explore a number of drumming logs before final selection 
Genmaden( Branderj 11965; Fng..1959:.Guljion, 1967)<. Ilt.appears 
that in spring male No. 6 explored an alternate territory 
CthateofemalenNo.n 001)... but, onlyawhensit. was, not!occupied. 
inetall,bothamales No... 6.and, 18) explored, other. sites... Both 
Sites were unoccupied at that time. Possibly male No. 6 forced 
No. 18 from its territory so that No. 18 moved into the pre- 
vious territory of male No. 901. However, if No. 18 was forced 
from its territory, it would seem that No, 6 would have used 
the vacated log which he did not appear to do. Also note that 
male No. 6 had already used the log in the experimental area 
at least twice in spring. It seems likely that he would have 
returned there if it wasn't already occupied. Thus, male No. 
18 may have moved to the experimental area before male No. 6 
moved into the territory of male No. 18. 

The effects of the natural or artificially reproduced 
drumming sound on the activity and behavior of male ruffed 
grouse give some additional evidence that drumming may indeed 
be a threat signal. 

The taped drumming sound or phonograph record of it play- 
ed back in occupied territories usually elicited a partial 
intimidation display from the resident males. Two examples 
of the effects of the sounds are summarized below. 

10 May, 1969. Male No. 700 was drumming from a 


log about 30 m from the blind where the sound 4 
was played. After a series of playbacks of the 
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SOundytnesmale ran to a lop about 10 m from 
the blind and drummed. While moving to the 
log he directed several sharp blows with his 
bill to the ground. For every playback of the 
sound, the male either drummed or turned to 
Gully face sthesblindjingalemt posture. 


Since the sound was played in the territory of this male, the 
results are most easily interpreted as follows. The "intruder", 
the playback of the drumming sound, drummed within the territ- 
ory of male No. 700. The resident responded by approaching 

the "intruder" and threatening both by drumming and redirected 
pecking activity. Unable to locate the intruder, No. 700 
drummed periodically from auneanbywlop:. 

18 May, 1969. Male No. 6 was drumming from a 

log about 8 m from the blind. The recorded 

drumming sound was played from the blind at “ 

irregular intervals throughout the observat- 

ion period. A heavy rain was falling, which 

then turned to hail. During the period the 

male left the log 5 times to roost under a 

Spruce tree near the log. Each time he re- 

mained there for about 1 to 2 min before 

returning to the log to drum. Near the end 

of the observation period the male was wet 

and bedraggled. This was the only case re- 

corded where a male allowed himself to get 

SO wet. 

It would appear that the sound stimulated the male to repeat- 
edly return to its log to drum. 

These two series of observations suggest that the drum- 
ming sound has some influence on the behavior of drumming 
males. However, in some cases it was difficult to tell if 
tie sound was Naving any effect at all. If a male was on, or 
near his log, then the sound would provoke a partial intim- 


idation display and the male would investigate the sound. 


If the male was not near, or on, his log, then the sound 
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would not "call" the bird into sight. It seemed that the male 
had to be active before the sound would elicite any response. 

Since the sound did have some effect on the behavior 
of males in some cases, the effect of the sound on the rate 
of drumming was investigated. 

In the first test, the rate of drumming of one bird -was 
compared to the rate when 2 or more birds were drumming. 

Data obtained from the transect runs were used. At each listen- 
ing stop the number of sounds heard in 4 min was divided by 

the number of birds making the sounds. Data collected from 

27 April to 9 May, 1969, were used. The data represent the 
Mince r OresOunds heard Jat 13 jlistening stops., Each stop was 
visited 7 times; some stops (7) were visited an additional 

3 times. 

The results of the calculation of the rate of drumming 
at all stops iS shown in Table 6. The increase of 32% in the 
drumming rate when 2 or more birds are drumming is significant- 
ly greater than the rate when one bird is drumming (P<0.05; 
Mann-Whitney U-test (Siegel, 1956)). 

Iteanotner Lest, tne efilects of =the playback of the re— 
corded sound on the rate of drumming was determined. On 
Peuunes loos, thes sound Was played at 225 min intervals every 
second half hour (0450-1600 hr) from a blind in the territory 
of male No. 16. The mean rate of drumming (4.60) when the 
sound was played (11 half hour intervals) was 34% higher 
(P>0.05) than the mean rate (3.44) when the sound was not 


played (12 half hour intervals). Means were compared using 
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Have st.= COMpanicon Of the rates of drumming (number 

of sounds heard divided by the number of 

birds making them) when one bird is drumming 

compared to the rate when two or more are 

drumming. Data represent the mean number of 

sounds heard daily at 13, 4-minute listening 

stops along the Forestry Reserve Road from 

Pelee Otome 2. Oo. = frome s7=Aprit. to 


9 May, 1969. 


Number of birds Number of Mean drumming 
drumming per stops rate 
listening stop 


a 19 Led lee 
2 or more 84 1246 
* P<0.05 


the Mann-Whitney U-test (Siegel, 1956). 

Since a 32% increase in the rate of drumming was sig- 
nificant using the road-side drumming count technique, and 
the 34% increase was not significant using the playback of 
the drumming sound; and since the same statistical test was 
used, it is likely that the sample size used to calculate 
the 34% increase was inadequate to detect the difference. 

The increase in the drumming rates may be interpreted 
as follows. A male ruffed grouse when threatened by drumming 


will return the threat by drumming. If this is so then one 
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5D 
might expect male A, for example, to drum the same number 
of times after male B, as male B drums after male A. 

To est this suggestion, data from 2 different areas were 
examined. Males were compared 2 at a time, and the time interval 
between their drums was ignored. The results of the test are 
shown in Table 7. These data indicate that each male drums 
the same number of times after every other male (chi-square 
tests; P50.05). This suggests that the birds are answering 
the drumming sounds of their neighbors. If this is so, and 
if drumming is a threat signal, then each male fully defends 
its territory. However, each male does not drum at the same 
frequency as every other male. Reasons for this are unknown. 
It may simply be a reflection of the vigour of the birds, or 
perhaps the lengths of time that the birds held territories. 
In either case it would suggest that threatening, and hence 
defence of space, is stronger in some birds than in others. 
Possibly birds that drum with a low frequency are newly estab- 
lished birds that have developed some attachment to a site 
but are also exploring other areas. 

Does the drumming sound attract hens to the drumming 
LOC omOLe Lic males? Female ruffed grouse are much more mobile 
.than the males in spring (Hale and Dorney, 1963). This would 
Suggest that the hens come to the males for mating. Several 
studies have reported that hens visit the males at their 
drumming logs (Brander, 1967; Evans, 1961; Grange, 1948; 

Wing, 1938). Whether the sound attracts them, however, is 


unknown. If ruffed grouse are promiscuous, as has been suggested, 
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Table 7. Comparison between the number of times any male 
ruffed grouse drums after every other male. 
Sounds heard near mile 4.5, Forestry Reserve 


Roadne 27) Apna o.1969.9ceromset ly 2oertOe 192 5ehours. 


A/B B/A Ie EGTA A/D D/A A/E  E/A NG RETAIN 
4 7 15 ek: Z 3 i 2 5 6 
b/ Ce c/s 2 syARP aby As B/E 8/3 By eel e C7 Dae i 
Z 4 ig 3 ul 0 aL il 2 0 
Gy ee eC Emme List DE een) by ee N80) jSy fei Sy day ka 
1 0 ts) 5 0 0 0 0 ut 0 


5 May, 1969, 0530 to 0830 hours. 


A/B B/A LCG He A/D D/A A/E E/A A/F FSA 
8 8 ee 13 0 ul 4 i a 2 
sy OF Aer gts) B/D D/B Bye pee 6 B/E 7b Ob. wy Ae 
ait 9 2 2 i 5 3 ul a 1 
C/E The ol remeky/ C Dye gD D/ Hagel) yee a ee 
3 ab 3 3 il 2 0 0 a 0 


Mile 5.0 Forestry Reserve Road, 12 May, 1969, 0400 to 
0433 hours 
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(Brander, 1967; Bump et al., 1947),then some mechanism 
that would aid the hens in finding the males would have 
survival value for the species. 

The results of the replacement of a drumming male 
with the taped drumming sound are summarized in Fig. 10. 
Two males (No. 6 and 18) captured during the experiment 
have been discussed previously. The third male, No. 901, 
was removed from the experimental area and released 1 mi 
west of its territory. He was recaptured in his territory 
on 4 May, and was in a trap cell with a hen. Since the 
hen was badly hurt attempting to get out, and the male 
was not, it seems that the hen was caught first, and the 
mabe followed her in Jater. It is unlikely that the pres-—2 
ence of the male influenced the capture of this hen. No. 
901 was then moved 1.5 mi east of its territory and was 
not seen again. 

Three hens were captured during the experiment, or 
1 hen per 2.3 days. Broadly, these results show that hens 
come into seemingly occupied territories. However, the 
experiment was improperly controlled so that it is not 
possible to determine whether the sound attracted them. 
It was thought that by playing the sound for a given inter- 
Val OL time every second day the same trap scheme could 
bewised 4s its own control. Then a comparison could be 
made between the days when the recorder was on to when it 
was off. However, no hens were caught during the inter- 


Val when drumming was played, but only after. The time 
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Results of an experiment designed to test 
the functions of drumming. Horizontal bars 
represent periods when the taped drumming 
sound was played. Vertical bars show some 
of the times when traps were checked. Bird 
"Sightings" refer to unbanded ruffed grouse 
thateweresscen near themurapaceliseapua. 
which were not caught. Male No. 901 was the 


resident bird in the area. 
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Ba 
intervals between captures and drumming sounds are max- 
imal as they are the times at which the traps were checked. 
Usually the traps were checked three times daily, at ap- 
proximately 4 hr intervals. Therefore the hens may have 
been caught much closer to the time that the drumming 
sounds were played. Yet it is clear that no hens were 
caught during the interval when drumming was played. 

Thus the question as to whether the sound attracts hens 
remains unanswered. Reasoning from the differential mo- 
bility between the sexes and the promiscuous breeding 
habits of the species, it would seem plausible that the 


sounds are attracting hens. 


6.5 Intimidation Display 


When other ruffed grouse are seen, or grouse-like 
sounds are heard, the territorial male assumes the intim- 
idation display (Fig. 6f). Intimidation posture is assumed 
slowly with precise patterns of feather manipulations. Male 
ruffed grouse in intimidation display appear to increase 
at least twice in size. The dark, iridescent, black or red- 
brown ruffs are slowly erected. The tail is slightly lifted 
and the rectrices spread; the long, white-tipped under-tail 
coverts are exposed. The wings are lifted slightly from 
the sides, Seca. and the primaries opened. The legs are 
extended, and the back of the bird held horizontal to the 
Seouncoweetie neck 15 held perpendicular to the body. The 
tail and ruffs are elevated until the latter form a full 


circle about the head, and the tail is fully fanned and held 
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60 
perpendicular. At an undetermined point in the sequence, 
the auriculars are spread out from the sides of the head 
and the crest 1s lowered. 

In full intimidation display the male then displays 
various feather groups towards the intruder. Except in in- 
tensive threat the male never fully faces the intruder --- a 
quartering view either towards or away from the intruder 
is presented. However, the whole tail fan and neck and 
head may be tilted towards the rival. Various head and 
neck movements are now seen. First the head is shaken from 
Side-to-side with a pause between each shake. At the same 
time the ruffs are rapidly rotated around the sides of the 
neck. The head and neck may then be scooped. The neck is 
thrust outwards and swung downwards and to the side. The 
head is snapped to the same side. The neck is then rapidly 
withdrawn, being swung upwards and to the opposite side. 
Simultaneous to these movements the ruffs are rapidly ro- 
tatede ew oeveral = sharp blows of the bili-may be made to! the 
Prounumatetiis point .""lhese movements accentuate tThe*rurits , 
which appear as an iridescent blur against the drab tail fan 
and may also display more fully the little-developed yellow 
or orange eye combs. 

The=male has been Stationary butPnow he yrushes* at’ the 
imeruder in an areing*path with a-serites of short rushes 
interspersed with stops of short’duration. At each stop 


head movements are performed. With these movements 
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61 
the male may hiss and/or utter a low volume, low frequency, 
coughing sound,.lf.the trespasser flushes or runs away 
immediately, the displaying male stands still and fully 
upright. The legs are extended and the back held Davee. 
to the ground. The neck is stretched upright. The male may 
then move very slowly to the spot where the intruder flushed 
with his head bobbing back and forth and the whole tail fan 
tilting slowly from one side to the other. After these slow, 
apparently exploratory movements, the cock may lower his 
tail and partially collapse his ruffs. The wings are closed 
and folded normally at the sides. The male, when returning 
to, the drumming log, walks upright on stiff, straightened 
legs, with the neck stretched upright and the head bobbing 
back and forth. The tail is held horizontal to the ground 
and may be flicked up and down. The male usually mounts 
the log and immediately drums. 

If, when approaching the intruder, the intruder remains 
stationary and does not display (intimidation) the territ- 
orial male may move, in full intimidation display about the 
trespasser, stopping periodically to drum. No drumming stage 
is selected; rather, the cock may drum from the ground, or 
any convenient elevated object. Observations made with stuff- 
ed grouse showed that, after some display of variable dur- 
ation, the territorial male ignored the model. In most cases 
a live intruder flees at first rush of the displaying male. 
The intruder may, however, assume the intimidation display. 


In this case the territorial male usually drums, then immed- 
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iately shows intensive threat. Attack is imminent. 

The territorial male never directly approaches the tre- 
passer. The whole display appears to accentuate certain feath- 
enieroups.,, notably the ruffs: and /tatla These andsthe rush 
seem to intimidate the trespasser so that in most cases the 
trespasser immediately flees. In studies of captive ruffed 
grouse it has been shown that a displaying male will event- 
Waly gat taclanan) amen An (another grouse placed in the same 
pen). Even if the intruder is a male and assumes a submissive 
posture, it may be either violently attacked or mounted in 
attempted copulation (Allen, 1934). This was not seen in the 
field and may be explained as follows. In a territorial 
system, withdrawalof the intruder is just as important in 
determining the outcome of an interaction as is the attack 
by the resident (Tinbergen, 1957). 

The purposes of the vocalizations in intimidation dis- 
play are unknown. Possibly they may arise from excitement 
and convey no information to the rival. Attempts to record 
these sounds so that they could be played back failed. 

In summary, I agree with Hjorth (1967:241) that the 
Maporequncli on Oiesthepintamidatiomydisplayeis to wfonrce}ithe 


opponent to "confess sex and status". 


6.6 Intensive Threat 
In intensive threat the male holds the body low to the 


ground with the legs flexed (Fig. 6e). The wings are closed 
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and held at the sides, but may be held higher than in the 
resting position. The neck is fully extended and held in a 
Hineewith,Portsilightly ower than the back? The tail ‘is 
fotded™but is*held below the horizontal. The crest is elev- 
eared and@the rurrs are inconspicuous. in contrast to intim- 
idation display, all feathers are depressed and no group of 
feathers is conspicuous. 

In intensive threat, the male runs continually, in a 
Zig-zag pattern, back and forth in front of the intruder. 
ine veock may turn th smal ly tight, cinciles von the los or 
ground, and direct sharp blows with the bill to the substrate. 
Soon a rush is made at the adversary. In all cases recorded 
the intruder immediately fled, either by running or flying 
away. The resident male always pursued. 

When the display was elicited by mirrors, the threat- 
ening male physically attacked his image. Blows appeared 
to be given mainly with the bill and seemed to be directed 
at the head of the “rival". Sometimes following a zig-zag 
rush at the image, the cock would spring into the air with 
the legs extended forward and the wings buffeting the air 
and "rival". After recording one or two sequences of direct 
attack, the mirrors were retrieved in order to prevent in- 
juve COmthe male . 

Sometimes the male would stand upright and motionless 
in front of the adversary (mirror). This posture was very 


Samer eto salertapOsture. lhe Tunction(]) of this posture in 
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intensive threat is uncertain, but may indicate direct frontal 
attack. In spruce grouse (Canachites canadensis franklinit) 

a similar posture is seen under the same circumstances 


(MacDonald, 1968). 


6.7 Courtship 
The courtship behavior of male ruffed grouse has been 
divided into three phases (Allen, 1934): 
1. Strutting phase: The territorial male assumes 
the intimidation dasplay and con— 
fronts sthemintnuding grewses eboth 
males and females are driven off. 
2. Gentle phase: The male loses interest in 
territory; he follows the female 
about; instead of erection of feath- 
ers, they are depressed. When 
another grouse is seen, he attempts 
copulation. 
3. Fighting phase: The male may strut; usually 
he assumes the intensive threat 
posture when confronting other 
grouse. 
These descriptions were based on observations of penned birds. 
Although field observations are few, they do not indicate 
that the behavioral patterns are similar to those seen in 
captive grouse. Allen (Cited in Bump et al., 1947:282) 
described different patterns when observations were made 
with a wild male. When a female in a wire crate was placed 
near the drumming log of the male, the latter strutted for 
about three quarters of an hour, then immediately attempted 


to mate with the hen through the wires of the crate. Follow- 


ing this, the male ignored the hen and began drumming. 
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Evans (1961) described the interaction between a territorial 
male and what was thought to be a female. The male went thr- 
ough what appeared to be a normal intimidation display. 
However, the hen ignored him and flew away. The male returned 
to his log and drummed. 

Allen (1934) believed that the "gentle phase" may last 
for up to one week---during this time territorial activities 
are ignored. However, during the observations made in the 
present study nothing resembling a "gentle phase" was seen. 
In all cases the intruding grouse were confronted in intim- 
idation display. In at least 2 cases I thought that the 
intruding grouse may have been females. Instead of fleeing, 
and unlike intruding males which, if they attempt to stay 
in the vicinity will assume the intimidation display, both 
these grouse first avoided the male by flying into trees. 

The resident male continued to display then flew into the 
tree to roost beside the other grouse. Before it was possible 
to observe the outcome of these interactions, it became dark 
and the observations were ended. If these intruders were 
females it is possible that the resident may have assumed 

a "gentle phase" subsequently. However, territorial males 
were never seen to relax their belligerence towards trespas- 
Seramandeassume a ‘gentle phase ~ Yet the absence of obser-— 
ing this behavior does not mean that it does not exist. 

Perhaps the best descriptions of courtship were made 


by Mr. Keizer. and Mr. Bogaert (pers..comm.). In their 


aw - 


wtmorkaray 5 
Pp eee 


7 _ es 
7 ie 
an _ > 
-s 7 


- ae 
on ig i? sy otAe sf 
ke 


- boditae 


Pf 


. -_ i. i A : 
= a th r . ’ 2 ‘ aie 2e 2 
yi? trew olfem sat Jslams? 5-90) oF SFapoas ern 
a et 
ras e A 
a - ry — . _ ; - A 
Sighs eb MOLI e ls) c(t Jamar axee oF b 
> = 7 7 
- nm _ fi 
2 . e 4 ° 
osusox slem oT .vswe eol>.bs min Petongss 
ni 
- 7 
' ! , ve at ie 
1 
, ° 
- ’ mee a a ' f+ i? _ f 
feei Want ’ ZEN Las fit TAHT -DSve aa} 
~~ 
: é * A : * ¢ 
ASIISVI c (OJ is ‘> iT 7° pnacend---=2 
: : 
sry of FL) EIT SHOLTE ) Ss é g Uedpdepy' ‘ sd f 
# _ . ~~ 
' ; 
a a r Pig 4! [ a . 2 — rhs , 4 ai —_— a 
fi6ss s35W YS EVIC J iO j Qm2e697, EXLarorn (busta TAS Ig 
- ef > ry 
" 
* * * - - . a 
=—mitmii AL o62No o> Sysw saeuorea urirbuara: 
- 
; sae Fens Joevor § 
qa a? £9 ¥o BS Parent | 
ry, ; "9 r Ts 7; 
6? « ee? oe al i 
& x , 
a : 0 ee a 
stv VU e Oates s ' 4 2 
t 7s eee a 
86877 Digit gneylt y 
an Mi weit’ nad: 
rc 4 * - 
SiGieeoq. caw 7 roves : 
Wrah »smsoed 3 P g 
3 = J its. (2s 
; hom vert yvsm tn 
i 
r eslem Inteotrrray ; 
| -SEq2907 abtsawo 
a 
: : “Senco 10 NISECs Sy 
ae 7 * £ ‘ 
rFeLixSs Ton @9nb Tt) 
S P 
a> « Shem svew cifetituds 


66 
observations a territorial male went through what appeared 
to be a normal intimidation display towards a stuffed hen. 
tiewhen wasistufted inva squatting position with alll the 
feathers sleeked. The hen — approached by the male in an 
arc in short rushes, with "head shaking", "scooping" and 
ppecking’ No vocalizations other than “hissing” and. “cough-— 
ing" were heard. The male moved behind the hen at the end 
of one rush and, without additional display, mounted it 
by placing one foot then the other on its back. Leaning for- 
ward, he grasped the crown feathers of the mount, lowered 
his wings to either side and attempted, by lowering his tail, 
to make cloacal contact. From the wetness on the rump of 
the mount, it seemed that the male had ejaculated semen. The 
male remounted the hen several times and, both while on and 
off the hen, remained in at least partial intimidation dis- 
play. Observations with the same male were made over several 
days and activity each day was similar. 

These observations indicate that the "gentle phase" 
Mayebe aeresult of effects of captivity on birds. Also, the 
observations indicate that courtship and threatening in 


male ruffed grouse are not very different. 


6.8 Summary 

Thevantagonistiec dasplays of male rurfed grouse are 
based on the erection and presentation of various feather 
groups, notably the ruffs and tail. These feathers are ac- 


ecentuated by their movements in display. Erection of the 
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67 
feathers without associated movements provide cryptic pat- 
terns against the forest background. 

The differences between courtship and aggressive behav- 
ior are only readily apparent in the consummatory act (mating 
or attack, respectively). 

Two major displays in antagonistic behavior are drumming 
and intimidation displays. Drumming appears to: (1) attract 
mates, and (2) warn other males of occupancy of space. Intim- 
idation display apparently elicits the appropriate behavior 
from intruders: fleeing in males and mating posture in receptive 


females. 
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(Coeelo RR GLORY 


7.1 Dispersion of Territorial Males 
Dispersion of territorial males is considered only in 
the West Area, where forest cover is nearly continuous, and 


the number of males is considered to represent an adequate 


sample size. The two main factors governing dispersion are 
probably habitat and social interaction. Both are consid- 
eveqd. 


The distribution of territorial males in 1968 and 1969, 
when the highest numbers of males were censused, is shown 
in relation to several different plant associations 
(Fig. 11). Different plant associations were determined 
from aerial photographs of the area. Clearly, most territ- 
ories were established in mixed wood of spruce and poplar. 
But since mixed wood makes up the greatest proportion of 
Mabitat on the area, it isi difficult to determine if such 
habitat is being selected for. That some selection is 
being made by male ruffed grouse has been indieated by 
Boag and Sumanik (1969). They compared vegetation around 
used drumming logs to logs not used for drumming. Two 
major differences were found: at used sites, (1) the density 
of stems, but not of canopy cover, of young trees (shrub- 
Cie was sereater, and: (2) the canopy coverage and frequency 
of young white spruce was greater. It was concluded that 
selection for such characteristics was possibly made on a 


basis that allowed the drumming males to see the approach 
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Fig. 11. The distribution of territories in relation 
to several broad catagories of vegetative 


types, on the West Study Area in 1968 and 
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70 
of other grouse or ground predators, and at the same time 
effectively screen the birds from avian predators. 

Eng and Gullion (1962) determined that most losses in 
a population of ruffed grouse in spring were due to avian 
predators, and that territorial males were the most vunerable. 
Later, Gullion and Marshall (1968) determined that a smaller 
proportion of drumming males were taken on their logs than 
elsewhere, and that some of the sites selected significantly 
increased longevity. 

Therefore selection of areas for establishment of ter- 
ritories by male ruffed grouse Hes probably influenced by 
habitat. Selection seems related to characteristics that 
afford protection from potential predation. 

Particularly in spring, there appears to be an abundent 
food supply for ruffed grouse, so that selection of areas 
for the establishment of territories does not seem to be 
Relateds:Osthis tactor: (Bump,ec al., 1947). 

Png uhooI ve. GUllTon  (l96y7 J and Palmen Ul963))sucrvest 
that social interaction may also influence the establishment 
of territories. According to this suggestion, newly recruit- 
ed male ruffed grouse establish territories near those of 
older, territorial males. Only little evidence was presented 
TOMInULCaLe that tive .S)s0., in tact, Gullrvon (1967) 
Rypeunesi2edsoneine. basic s01 tne observed distribution of 
drumming males that ruffed grouse are an incipient lek species, 
where clusters of males, distributed over an area termed a 


"lek", perform a group (communal) drumming display. Note that 
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fal 
some clumping of drumming sites is evident in the West 
Area (Fig. 11), which may indicate that birds already estab- 
lished on territories are influencing other males to settle 
néar them, thus establishing a "lek". 

In the present study two tests were made to consider the 
extent that social interaction may govern the selection of drum- 
ming sites. In the first, each drumming site in the West Area 
was paired with its nearest neighbor and the two were scored 
POreeach of four years (1966 through 1969)°as “both occupied", 
or "one of the two occupied". As a comparison, each site was 
paired with another in the West Area selected at random. Occup- 
ancy of these pairs was scored as for neighboring pairs. If 
there was a tendency for established males to influence the 
occupancy of adjacent sites one would expect a different pat- 
tern of occupancy of adjacent sites as compared with sites sel- 
ected at random. The results show that neighboring sites were 
occupied in the same year 67 times, and one of the two was occu- 
pied 74 times. In the pairs matched at random, both were occu- 
pied 68 times and only one of the two, 78 times. These results 
indicate that the occupancy of adjacent sites were independent. 
Therefore in this test, clumping of drumming sites cannot be 
explained by the influence of territorial males on newly re- 
Chui ciievebindsc.s) Fresumably , clumping gresults from atiract— 
iveness of habitat. 

Another test of association, a one-sample runs test 
(Siegel, 1956) was used to distinguish between random and 


successive yearly use of drumming sites. There was no sig- 
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2 
nificant departure from random use (P>0e Une Thistsugspests 
that the occupancy of a specific drumming site in a specific 
year had no influence on whether it will be occupied the suc- 
ceeding year. 

The results of these two tests further support the sug- 
gestion that drumming sites are selected mainly on the basis 
of habitat. 

The Glumping ofVsites might indicate that male puffed 
grouse are not territorial, or else defend a very small area. 
Yet the observations discussed previously showed that aggres- 
sion Soe lead to spacing out of drumming males (Sec. 6.4). 
To examine this more closely, the distances between a sample 
of territories were measured. Measurements were made from 
the drumming log, or from the geographical center of a num- 
ber of drumming logs to a similar point in the neighboring 
territory. For these measurements, the greatest local den- 
Sity of sites - those north of the pond, plus some just west 
of there (Fig. 11) - were used. In all, thirteen measure- 
ments were made. These values were then divided by two, and 
the resulting distances averaged and used as a radjus of a 
circle surrounding each male. The mean area of the circle was 
found to be 1.4 acres which may represent an average 
Space requirement of each male. This area is remarkably 
Simeleare to tie i too Zt acres recorded to be used by male ruf- 
Gedecrouse in Other populations Gmespring (Eng, 1959: Fowle., 
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173 
grouse establish territories mainly on the basis of habitat. 
Further, there is no evidence that newly recruited males are 
influenced to settle adjacent to males already holding ter- 
ritories, or that territorial males successively reuse ter- 
ritories as they become vacant. It does appear that the 
presence of a territorial male does prohibit another male 


feomecs abiivching within a set distance. 


#.2 Use of Territories 

To examine the use of territories data gathered from ob- 
servations were summarized for each observation period for 
each male. These data were grouped into daily and seasonal 
periods. Three daily periods were defined: morning display 
period (0330 -0930 hr); mid-day interval (0930-1630 hr); and, 
evening display period (1630-2000 hr). Two seasonal periods 
were defined: early season (27 April-15 May) and late sea- 
son (16 May-1 June). 

From the data, the average proportion of each obser- 
vation period a male spent in each separate activity was de- 
termined. These data were related to the daily and seasonal 
periods defined above, and to the influence of weather (most- 
ly analyzed previously). 

Many repeat observations of three males, No. 7, 906 and 
913, were made. Observational data of each were treated sep- 
@rately. cls, Other males were observed for lesser lengths of 
time. Data from these were combined, and a single hypothetical 
male was derived. This was done because it was thought that 


too few observations were made on each male to warrant a sep- 


arate analysis. 
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For.each of the, birds. considered a, field map of. their 
activities was prepared (Sec. 4.3). The map of the hypo- 
thetical male was derived as follows. The number of drumming 
logs, used by each of the six males a determined. In some 
Cases only one was used, in others, two...Examination, of, the 
field maps showed that the alternate log always lay ina 
westerly direction to the primary log. This was fortuitous 
since it was then possible to determine the average distance 
between the logs and plot the alternate log on the map of the 
hypothetical .male as lying due west of the primary log and 
the average distance from it. The field maps of each of the 
Six males were then divided into four quadrats (NE, NW, SE, 
and SW) by drawing perpendicular lines through, and extending 
outwards, from the primary log. 

The distances from the primary log to points of 
observation of each male for each activity in each quadrat 
were averaged. For example, if a male fed in the NW quad- 
rat 30 and 60 ft from the primary log on two separate occas- 
ions then an average distance (30+60/2=45) was determined 
for that activity in that quadrat. This point was then re- 
plotted as lying exactly mid-way between the arms of the quad- 
rat...) When these’ calculations. were all made, the map of each 
of the six males were then represented by a series of points 
in each quadrat. Each point showed the average distance moved 
forseach activaty an thatead rection... The, outermost points 
Ofwsightings.an, each, quadrat.were, plotted separately. | When 


Bijethe.tield maps,ot, each, ofethescssix males, were, treated 
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as discussed, the points in each quadrat for each activity 
were averaged for the six males. For example, if each of 
Phessix males interacted in the SE guadrat at 6, 9, 4, 30, 
eoeand lo tt trom the pramary log, a single point was plotted 
Operne sb quadrat of the map of the hypothetical male 11 £t 
FrOMetheaprimary Log: 

The field maps of the four males (hypothetical, No. 7, 
eOormande Lo) are shown in Fig. 12. in Table 8 “is shown 
Piemelaly Sl SeOhe the sactivity Of each of the males  Aligthe 
data on which the calculations of the hypothetical male are 
based are shown in Appendix 3. Included are the field maps 
oteeach of the 6 males. 

The time the whereabouts of each male was known was 
highest for the early season, morning display period. This 
reflects the large proportion of time the birds spent in the 
immediate vicinity of the logs. The early season period cor- 
responds to the peak reproductive period. During this time 
most of the drumming activity was performed and most matings 
foOOke place. | The large proportion of time Spent near the 
Lersmdtstias time further suspests that hens must seek our 
the males to mate. Note that the value for the same period 
fovetne hypotietical tale is much less than that: for the 
other males. This may simply reflect my unfamiliarity with 
the areas in which these observations were made. As my fam- 
Diiarity witheany givens area increased, there was a greater 
probability of seeing the bird when it was not on its log. 


Nevertheless, the remaining calculations for the activities 


76 


iPiegs, ALPS 


Field maps of the activities of male ruffed 
grouse in the vicinity of drumming logs. 
Three males are shown; in addition a map of 
a "hypothetical male" (6 males combined) is 
included. All observations were made between 
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of the hypothetical male indicates that the birds making up 


the hypothetical male were observed sufficiently to accurately 
document their activity. 

The decrease in time that the whereabouts of the birds 
was known as the day advanced would appear to reflect a de- 
Crea-ewin at least some of *theireactivities. sometimes 1tol-— 
lowing an observation period, the area was searched for the 
birds if they were not in sight from the blind. If found, 
they were Usually ceen roosting quietly under spruce. “Bran-— 
der (1965) determined, by using miniature radios on grouse, 
that the males at least, were inactive from mid-morning until 
late in the afternoon. The radio-marked birds were usually 
located under spruce and fir at that time. The decrease in 
some of the activities of the birds during the mid-day inter- 
val is also shown by the decrease in the number of drumming 
sounds heard (Fig. 4). | 

Male ruffed grouse spent the greatest proportion of 
time on their drumming logs during any period. In partic- 
ular, they appeared to use one log much more than any other. 
fhemireneproportion Of time spent on the tops reilects the 
amount of drumming done during the reproductive season, and 
it also may indicate the use of the drumming logs as fav- 
oured roosting sites. Even during the mid-day interval when 
drumming activity was at a relatively low level, male ruffed 
grouse were seen most often on their logs. The heavy use of 


logs as roosting sites is not unexpected in view of the secur- 


80 
ity afforded by staying on them. Possibly the high use of 
one log in particular offers the greatest protection, and 
periodic use of alternaté logs may reflect a degree wor @cnal- 
Penping tO™adjyacent males as indicated’ in Sec)" 6.4% 

Male ruffed grouse appeared to be opportunistic in their 
reecineg habitsean fae: now Leeding scneumies Were=cadhnered "oO: 
They usually fed as they came to, left, or changed logs. 

The time spent involved in interacting with other grouse 
and the number of interactions were few. This may result from 
a defence of area by drumming (Sec. 6.4). Nevertheless, from 
Fig. 12° it can be seen’ that an area in the vicinity of the 
logs is defended by actual physical interaction between the 
resident and an intruder. The tabulation of interactions 
includes all inter-sexual confrontations. It was difficult 
to decide whether an intruding grouse was a male or a female, 
but it appears that both sexes intrude into an area near the 
Poesmecec =os Je Therefore, activities = related= tomactudl de- 
fence would probably be lower than that shown. It seems that, 
although an area may be physically defended, this is seldom 
necessary. 

Thesizes of the areas seen to be utilized by male ruffed 


grouse are as follows: 


Male No. Size of area seen 
to be used (acres) 
7 0.43 
906 0.80 
S43 32 0 


The mean area is 0.8 acres if the area for the hypothetical 
melee vebexciluded (0 "acres" “Since ‘this latter tis "the “average 


of a number of values, it should not be averaged again. 
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Because males spent the greatest proportion of their 
time on a single log, most of their activities are grouped 
around that log. It appears from the observations of behavior 
and analysis of activity, that in spring the primary log is 
the focal point of their activities. These activities in- 
clude all the life functions of the birds: feeding, use of 
shelter, maintenance activities, and others. This appears 
to answer an important question first posed by Gullion (1967) 
‘about the biology of the species. Are ruffed grouse a lek 
Species? the analysis of dispersion, as well as use-or “ter- 
ritories for all activities indicates that they are not. 

Given that the primary log is the focal point of male 
PerLedeerouse activities: in"spring, it “appears that the 
field maps may be interpreted as follows. My observations 
indicated that the males used an area somewhat larger than 
that shown. For example, often during an interaction the 
resident male would chase an intruder out of the range of 
my view from the blind. Nevertheless most of their activi- 
ties were confined to the depicted areas, particularily in 
early season. It is suggested that the areas shown repres- 
ent central cores of concentrated use of larger spaces. Be- 
cause all life functions seemed to be performed in core areas, 
the outer cortex of area was probably utilized similarily 
to the core area. Thus the outer cortex does not repres- 
énpran area utilized for “special functions. 

The defense of the areas near the logs indicates that 
male ruffed grouse are indeed territorial. The points of 


interaction on the maps represent the points at which the 
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intruders were permitted to approach the log before confront- 
ed by the resident. Also, the points of interaction closely 
follow the boundaries of the spaces outlined. 

Territorial activities were more closely examined. The 
number Of adjacent males in a circle with an area of 20 acres 
was compared to: (1) the average number of times the males 
left the log; and, (2) the average number of interactions 
teats. SECO he 

The main purpose for leaving the log was for interact- 
ions with other grouse at least during the jarani. early 
season display period, when all display activities were 
highest. Only this period is considered in the analysis. 

The results shown indicate a direct relationship between the 
number of adjacent males and (1) the average number of inter- 
actions, and (2) the average number of times the birds left 
their logs. Therefore activities of adjacent males appear 

to influence the activities of their neighbors. First, the 
birds may have left their logs to move to another log in order 
to challenge a drumming neighbor. The correlation between 
interactions and number of adjacent males may indicate a de- 
gree of territorial boundary formation or maintenance. 

Previously it was suggested that at least some of the 
interactions observed may have been between territorial males 
and non-territorial males (Sec. 6.4). Thus the relation- 
ship between the number of interactions and the number of 
times a bird left its log versus the density of adjacent 


males may be due, in part, to the number of non-territorial 
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Relationship between density, based on the 
number of territorial males within a circle 
of 20 acres centered on each male observed 
(No.7 5 906.5 913 .sandihypotheti cat pmand 
the activity (mean number of departures 
from drumming logs and interactions with 


other grouse) of the 4 males. 
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males, and perhaps females, near the established territories. 
Presumably the non-territorial males stchel eons to select 
habitat similar to that selected by males that did estab- 
lish territories. Thus, if there are many territorial males 
in one area, it would suggest the habitat is optimal it 
is expected that non-territorial males may be found in the 
Same general area when they are attempting to establish terri- 
tories. Similarily, if females come to areas occupied by 
territorial males for breeding, then one might expect 
the number of females to be higher where the number of ter- 
ritorial males,is higher. Also, females may select habitat 
Similar to that of territorial males as has been indicated 
in some studies (Berner and Gysel, 1969). | 
The field maps correspond to the proportion of time that 
the whereabouts of the birds were known. They represent 
all sightings for all daily and seasonal periods. The propor- 
tion of time the whereabouts of the birds was known varied 
from 32% (late season) to over 80% (early season). Since 
the activities of the males were focused around the drum- 
ming log(s), the proportion of the activities seen represent 
the extent of the use of the central core of space. A 68 (100- 
32) and 20 (100-80)% use of an outer cortex of space was cal- 
culated. From each blind location an area greater than that 
shown to be used by each male could be seen, but no birds 
were sighted within this area. This may have resulted from 
two different factors. First, in early season, the birds 


did not use this space very much. Secondly, in late season. 
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when attendance on the logs had decreased, it was difficult 
to sight the birds from the blinds if the birds were not 
first seen on their logs and watched when they left. Thus 
the Size of territories indicated (mean of 0.6 acres) re- 
presents a minimum area. 

Measurements between centers of territories in areas 
of greatest density gave an average area of 1.4 acres per 
territory (Sec. 7.1). It was suggested that this area may 
yepresent theractual everage minimum territory size. If this 
is so, then size of territories indicated on the field maps 
may only be about 50% of the actual.minimum territory size. 
Male No. 313, the most active bird, as judged from the num- 
ber of interactions and number of times the bird left the 
Mme Usedeanearea of) 1.2 acres It seems likely ther ahat 
iMehaversce minimum size territory in ruffed (grouse maybe 
about one acre. Fowle (1953) has shown that the size of 
territory of ruffed grouse may vary with population density. 
He determined that the size of territories used varied from 
about 0.9 to 2.2 acres. The lower value agrees Cooseiy 
with that estimated in the present study as the minimum 
territory size. 

fowsumeup, 2{t would appear that an early season ‘atiaeast 
male ruffed grouse make heavy use of an area near their logs. 
From this area of concentrated use the males move outwards 
to approach other ruffed grouse and investigate any grouse- 
likewsounds. It is likely also that even in the absence of 


Penetration of other ruffed grouse into an occupied territory, 


- = . 7 , 


; > ; : : 4 , j « J 4 
stuaP PED 6a TD ~RSshotoon 2c i } i. 
™_ : 7 7 = 
att ate 4 
S x 


et” .44er vedy asi boistel Bae eget Sled 


‘> 


4 emia of 
wae sh Stee Beaid wat it thebhid Sa ee ae 


7 ~ =< + - 
> a — ) ey] 1eo5 
ay (9axse 3-0 To. ; 9 Lee + 3% : 
. ; a 
- -_ 7 “i 
» (PS '18 ! 
‘ 
7 
ive 
e ¢ » Hl 
2 i ~ . ' 7 
& IE. L oat . ra d = 
» 
_ 
+ 4 
¢ r 
oe ~~ & 3 > m r a 
~ he) 
F t r - i a 4 
. 
' i _ 3 r 
x *- 
4 = 
wie a . 
= } ‘ ’ : o 
‘ sé + : 
' 
. si fenbet! Bs srizd’ svises G2 
+ | « / = - ~ “tt. . - Ss fs ~ 
o af ‘bp we 4 t + ‘ c * T - ‘ +4 
7") 
Ped ewer ow > 2 bem & ‘ - ec ner © 
' J] 
* 
. pie, y ai 
- 
r 
/- — ' 
i - ‘ gor ‘ ‘ 
3 * { ~ > howl ‘ + E.itt » J ; é =6 


oat 7 
a n : 
‘ p _ a aa 
r 22 i. ‘if . . Sg 4.4 oy €.0 tuodz 
: ‘ . * 
- . Bs ~) . 4 a 
' P = of em; f oe ‘Sasi? aie 


’ 
T¢ Pp Vy a 
- 7 : , 
ai a uf 1,9 Z ; 
2. ") - 
SPug {48 E7927 Seyi 
7 AON sasoe sri in (hove 


i 
— 


86 


the resident would make periodic forays away from the drum- 
ming logs. This appeared to be true since I was often un- 
able to locate the male near the Togs.s i 'dov not suggest 

in this latter instance that the Seumneeestice of territories 
are patrolled. This seems unlikely in view of the large 
proportion of time spent on the drumming logs. Rather, it 
would seem that aside from the core area near the logs where 
advertisement (drumming) is greatest, some additional time 
is spent away from the core areas shown in Fig. 12. 

Studies in other populations of ruffed grouse have 
shown that the area utilized by male ruffed grouse increases 
Peo spline. tirough= summer to fad CEng 95 929 Pow lear E95) . 
Reasons for increased mobility are unknown, but I suggest 
that this may reflect a gradual gonadal regression which 
would make attachment to the drumming log weaker. It seems 
that such attachment is closely linked with reproductive 
events and hence with early season use of the logs (Sec. 5.1). 
In this view, the low proportion of time that the whereabouts 
of the males were known in late season may be explained by 
a weakened attachment to logs. 

Fowle (1953) has shown that the areas utilized by male 
ruffed grouse in spring do not overlap. It was not possible 
in, the» present study™to determine “it the areas Utilized’ in 
spring overlapped. However, if they did, my observations 
indicate that the grouse rarely came into contact, at least 
in early season, since they spent such a large proportion 
of time on their logs. In late season there was possibly 


some overlap since much less time was spent in the vicinity 
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efethe drumming Joos. This may not be unexpected since drum- 
ming activity and reproductive events were at a very low level 
Seal etines Chie. 83). “In other words. territoriality appear- 
ed wane to a very low level. 

After a brief period in fall of increased attachment to 
the drumming logs and coincident drumming activity (Sec. 5.2) 
the area utilized by male ruffed grouse is greatly extended 
Outwards si; bom therm logs (Eng, 1959: Fowle, 19532). This, and 
Ene evidence tor some winter flocking (Bump et als, 1947) 
suggests that areas utilized by male ruffed grouse in all 
Seasons except spring, and possibly fall, are best thought 
of as home ranges. Territories do not appear to be separate 
from the home ranges, but rather are small, defended portions 
within them. 

Since an area ee the drumming logs is defended, then 
Malesrutted grouse are territorial in spring. Territorial 
activity wanes as the seasons advance. These results suggest 
that the term "territory" and "home range" are adequate to 
describe the areas utilized. The terms "activity center" and 


"orimary area" appear to be irrelevant and unnecessary. 


7.3 Age Composition of Drumming Males 

Sumanik (1966) used a method devised by Wishart (un- 
Celie mandebased sone thessreatest diameter of the rachis at 
the superior umbilicus to distinguish yearling from adult 


male ruffed grouse. The same method was used to determine 
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the ages of territorial male ruffed grouse caught subsequent- 
ly on the same study areas. 

The age ratio of territorial males in the population 
removed from the West Area in 1965 was 2.6 yearignesero 1.0 
adult. Five territories were reoccupied by different males 
that spring after removal and all the reoccupants were year- 
lings. In 1966 ten territorial males were caught on the 
West Area and all of these were yearlings. These data, and 
those of Dorney and Kabat (1986) obtained in Wisconsin show that 
there 4, no surplus of non-territorial adults, but there 
may be a surplus of yearling males. Since the same results 
Show that some yearling, non-territorial males take up ter- 
ritories with the removal of the territorial cohort, then 
it would appear that some yearlings are prevented from hold- 
ing territories. Since the number of physical interactions 
between ruffed grouse is low, then some other mechanism may 
be used by territorial males that prevent some yearlings 
from holding territories. It is suggested that drumming 
may serve this function since it is the only loud and dir- 
ectional sound produced by territorial males. 

Before the implications of the suggestion that some 
male ruffed grouse are prevented from holding territories 
can be properly assessed, more information is required. 

For examples “in®all years “the ‘number of non-territorial 
yearling males was unknown. Whether this number fluctuates 


between years is also unknown. Further, in blue grouse it 
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has been shown that a proportion of yearling males were 
physiologically immature and did not take up territories 
even after removal of the territorial population (Bendell 


and ‘Elliot, 1967). This may be also true of ruffed grouse. 


7.4 Functions of Territory in Ruffed Grouse 

Male ruffed grouse defend a small area in the vicinity 
of their logs. Because the males spent such a large propor- 
tion of their time on or near their drumming logs it is un- 
likely that a habitat resource was being defended. Food 
does not appear to be a prime requisite for the establish- 
ment of a territory. Neither does protection from predation 
Since logs are only slightly used in summer and winter, and 
defence is not seen at these times. Intruding ruffed grouse 
are permitted to closely approach the territorial male. If 
some habitat commodity was being defended, it seems a larger 
area than that observed would be defended. This would be 
true unless the "commodity" was only sufficient in a small 
area. However, at present what this could be is unknown. 

That male ruffed grouse form and defend territories 
primarily during the breeding season suggests that the 
function of territory is concerned with reproduction. 

The males are largely localized to small areas during 
the reproductive season, whereas hens are much more mobile 
(Hale and Dorney, 1963). This information suggests that the 


primary function of territorialism in ruffed grouse is to 


oS cee 
ial 


ton Hehe ar, ET: 


bat 
7 i P| Tene 
oc 
— ee 
: 


eae tion tore 


ra (Tae 7 toSLfS Tore 
ary: 


‘ ‘ 4 = 
a 
rie \ 
J ad ae Jal — 
b@ * —or 
Z — ae _ —=——9 ae 
Wi 
_— , +4 oe 4 w ° * 7? 
7 + Ld —bhd he 
° 
+ ry a er c ' P 
> 
¥ oF » ‘ 
ih 2 A 
7 — 
} ; ‘ et 3 
- = 
= + F 4 
a 
_ ve 
. - 
: 7 =P: . ® ier sz 4 - » Seer » %o 
m Sip? | a 234077 ye oT os é yy vy SoWes Prat. Ss —— 
4 = 


OL, 
; ‘ 
a . he 
Pe 4 ‘ ; rm 4 5 “: — ~ 
Li 
¥ i j q “ ; I a “> 
|= i r é 
J _ oa . 
+ = ~ ‘ 
: = t ‘ s 
as 
3 ; é art rbepys 
: : — a? _— nama: a =< 
J . ’ » % ; } “} su tT +4) oe & ’ ew Pay 7 ret 20 Ao on 7 it > 
a, > 
Wass geste J ne oe he ‘leparnh ow soled Bal 
o = : i 7 = 
slid star Hounm se \ Besta ,fiensa weeen pie 
: ’ i 
Afi? Tey 27h ere TOL temeicini xg AT ff 7 r 
4’ - * “a bh's ft flee GP a ro ~ ’ 1 «cen A FR 


f 
STi ne mak ls ison: stot bo | pote mi op 


~~ 


90 


bring the sexes together for mating. Since male ruffed grouse 
have no role in nest site selection, incubation, or care of 
the young (Bump et al., 1947) it would appear that territor- 
ialism may be concerned only with the actual mating process. 

Howeverseif Vocalization to a small area does aid in 
bringing the sexes together, defen e of that Spacer tsee tit. 
not explained. Why are isolated (territorial) males aggres- 
Sive towards one another? This can be explained by postu— 
lating an original competition for mates. In this view, 
through evolution the males isolated themselves through ag- 
gression and now advertise themselves to females, presumably 
by drumming. Also, the level of drumming activity may be 
a reflection of the aggressiveness of the males. Thus the 
most aggressive males may be the most successful in obtaining 
mates since, while on their territories they are free from 
Diereteesi an and maintain a high level of advertisement to 
females. Furthermore, because of the isolation achieved 
EMrOuUghmLEDrLtOrial activity, it as Jikely that=interfer-— 
ence with mating is reduced. Armstrong (1942) gives many 
examples of this phenomenon. 

It is possible that subsidiary benefits accrue from the 
territorial system. Thus, drumming may not only aid the 
females in finding males, but may also serve to stimulate re- 
Captivity in the females. 

Other benefits of the system may have survival value for 
the cocks. For example, familiarity with a small area may 
aid the territorial males in escaping predators, as shown in 


other birds (Tinbergen, 1957). Range extension through dis- 
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persal of non-established birds excluded by aggression of 


territorial males from blocks of habitat may be another ad- 
Vantage of such a system. 

One basic theoretical question asked at the start of 
this paper was whether territorialism should be considered 
as a behavioral phenomenon rather than a spatial one. In 
ruffed grouse, it seems apparent that territorialism is 
primarily a behavioral phenomenon, although secondary eco- 


logical benefits may be derived from the system. 
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8. CONCLUDING DISCUSSION ~ 


iMesrunceton of territory imerutred grouse appears to 
be primarily related to reproduction. However, an under- 
standing of the reproductive system is incomplete. Data 
presented indicate. that male ruffed grouse live and dis- 
play alone. Territories are presumably mating areas. How- 
ever, how many territorial males breed is unknown. Does 
one male perform most matings, or do a number of males 
contribute? Since adjacent territorial males influence the 
activities of their neighbors, one wonders if there is a 
hierarchial (dominance) system amongst males. 

Tests of dispersion indicate that established territ- 
orial males do not influence non-territorial males to ultim- 
ately settle near them, or that territories are successively 
reused. But since the population was expanding, it was 
difficult to decide what some of the factors influencing 
dispersion were. In a stable population it would seem easier 
to determine the pattern of use of territories. 

If one or a few males perform most matings and a trad- 
ition of use of adjacent territories could be demonstrated, 
then one could argue that ruffed grouse are a lek, or incip- 
ient lek species. In this view, territories are primarily 
display grounds, as Seems to be fhe case, and groups of ‘males 
come to their logs together to perform their displays. 


There is some evidence for this latter suggestion. Then 
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females seek out particular males with which to mate. How- 
ever, information about the behavior of the hens in the 
field is almost completely lacking. 

To answer some of the questions about the mating 
system in ruffed grouse would require monitoring the behav- 
ior of a number of males simultaneously and the activity of 
hens. Possibly the only way to do this would be with min- 
iture HadtoOsywellthough iat present not enough is known 
about the influence of radios on these birds. 

Much further work can be done with an analysis of behav- 
ior patterns in ruffed grouse. In particular, more work 
is needed for an understanding of courtship, and this again 
illustrates the lack of knowledge about the reproductive 
system. 

In summary, with the present data, the conservative 
view is that male ruffed grouse live and display alone, 
and that each drumming male has an equal chance of attracting 


and matrmg withsione or, more) hens. - 
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Appendix 2. Continued 


Mate No. Number of thumps Intervals between thumps 
in each sequence 
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Appendix 3. 


Field maps;and analysis ort thevact— 
ivities of male ruffed grouse in 

the vicinity .of drumming logs. These 
data were used to make up the hypoth- 
etical male. Data were obtained 


between, 27 7April and lJune, 1967. 
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